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ERE is a complete course in 
H radio code — how to send it 
and how to read it — in practical 
form for home study or classroom 
use. 

The book gives 20 lessons, begin- 
ning with the simplest of code char- 
acters and leading up to the han- 
dling of actual messages and press 
dispatches, weather reports, and dis- 
tress messages. The emphasis is on 
commercial radio operating and the 
work of the men whose job it is to 
“get the message through.” 

Besides instructions and practice 
material on code sending and re- 
ceiving, the book also works in much 
helpful material on regulations the 
operator must be familiar with, con- 
struction of code practice apparatus, 
Radiotelephone Operator's Permit, 


etc. 
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PREFACE 


Nearly everyone interested in the technical aspects of 
radio communication wishes to learn the radio code. 
Fortunately, this is not difficult provided that the correct 
practice procedure is followed. It is the purpose of this 
book to start the reader “from scratch” and lead him 
on to the code proficiency of a professional radio operator. 

There are many different methods of teaching the 
code, but basically they are all similar, in that they lead 
to the same goal—code proficiency. In the code course 
presented in this book the first eight lessons are devoted 
to teaching the formation and sound of the code char- 
acters, letters, numbers, and special signs. The sequence 
used here is one the author has followed with marked 
success in preparing students for radio-operator license 
examinations. Any other desired sequence may be 
used without affecting the lessons that follow. 

This book is written from the commercial rather than 
from the amateur viewpoint. Whereas some mention is 
made of amateur practices, the emphasis is on commercial 
radio operating and the work of the men whose job it is 
to “get the message through." Such men must know 
how to form the characters of the code properly and 
precisely when transmitting and to make neat and 
correct copy when receiving. They must above all be 
efficient, rapid workers. 

Speed in code work comes only through practice. 


Hence, ample practice material has been provided to 
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PREFACE 


bring the student's code speed up to any desired praetieal 
level. Considerable practice material bearing on ship- 
to-shore radio communication is included. The thou- 
sands of new operators who will be necessary to our 
expanding merchant marine will find this material of 
great value. 

This book goes to press as our nation is engaged in a 
great war. The services of thousands who know how to 
read the radio code will be required, particularly in the 
land, air, and sea forces, including the merchant marine. 
That the material contained herein shall help in the 
training of some of these men is the author’s greatest 
hope. 

ARTHUR В. NiLsoN. 


New York Crry, 
July, 1942. 
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DEFINITIONS 


In order that the learner may understand certain terms 
employed in connection with code work, the following 
important terms are defined: 


Code-practice Material. This is the text which is trans- 
mitted by the code sender and which is copied 
by the listener. 


Clear Language. Any code material sent in the form 
of intelligible words. For example, He must go 
home would be called clear language. Clear lan- 
guage was formerly called plain language. 


Code Language. Code material sent in the form of 
intelligible words but having a secret meaning which 
does not make sense when read as a whole. For 
example, Gable Medal might mean Ship 100 bales of 
cotton by first steamer. When used in this way, the 
words Gable and Medal are called code-language 
words. 


Press. This term refers to clear-language code material 
usually reading as а newspaper or book. It is used 
a great deal in code-practice work. 


Send. To send means to transmit the code characters 
by means of a telegraph key or automatic trans- 
mitter. 

xi 





DEFINITIONS 


Receive. To receive means to translate the code chap. 
acters in the mind or typewrite or write them op 


paper. 
| Mill. A typewriter, usually with an all-capital-lette, 


keyboard, used for copying the code. An expres- 
sion used by seasoned operators. 


Copy. To copy means to receive. 
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RADIO CODE MANUAL 


PART I 
LEARNING THE CODE 


This manual, with its 20 lessons in learning the code, 
its directions for building code-practice equipment, and 
its other pertinent information is, in effect, a course of 
directed training in radio operating which, if followed, 
will enable the reader to master the code with the least 
expenditure of wasted effort in a surprisingly short time. 
However, no system can impart the ability to copy code 
unless it is followed with a will to accomplish. Most 
important is persistent practice for at least 1 hour daily 
for a period of 6 or 8 weeks or more, depending upon the 
proficiency desired. 

One of the first questions that comes to the mind of 
the beginner is: How long will it take me to learn the 
radio code? The answer to this question is given in 
the table on page 2, which shows the average length of 
time necessary to reach certain copying speeds in words 
per minute. Four hours daily is the practice time 
allowed. If more time is devoted daily, the time required 
may be shortened. Hence, the student should endeavor 
ta put in as much practice time as possible. 

Another common question is: How fast should I learn 
to read the code? The answer to this question will 

1 
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RADIO CODE MANUAL 


depend entirely on the use to which you intend to put 
your code-reading ability. For certain emergency pur- 
poses a code speed of 10 words per minute 15 sufficient. 
The government requires 13 words per minute for an 
amateur radio operator’s license and a speed of 16 words 
per minute for the lowest class of commercial radio 
operator's license or permit. In all the above explana- 
tions and throughout this book, in rating code speed a 
word, unless otherwise specified, consists of 5 letters. 
Thus, the word combination is counted as 3 words because 
it has 11 characters. Each numeral or punctuation 
mark counts as 2 characters. By referring to the table 


Practice time, ` 
days 





just given, you can get an approximate idea of how long 
it will take to learn the code. The figures given in the 
table are only average and will not apply exactly to all 
code students. 

Some people learn to copy the code more quickly than 
others, but almost anyone, regardless of age, can learn 
to copy the code if he will devote the necessary practicing 
time to learning it. Amateur operators vary in age 
from ten to sixty years, which is proof enough that age in 
itself has very little to do with the learning process. 

Before proceeding to the details of code practice, а 
few words on where and how to practice may be valuable. 
If headphones are used for listening, it makes very little 
difference where the practicing is done, for all extraneous 
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LEARNING THE CODE 


noises can be eliminated. On the other hand, if a 
simple buzzer practice set, such as is shown in Fig. 1, 
is used without headphones, a quiet room is preferable. 
Persistence is the price of code ability. If the learner 
expects results, he must practice regularly. One would 





boc ol 22MM ЕЕЕ 
Fic. 1.—А simple buzzer set for code practice. Note the high-frequency 
buzzer in the foreground with its cover off. 


not expect to become a good pianist without practice, 
and it is the same with learning to copy the radio code. 
Regular practice is essential to success. 

The length of each practice period will vary with 
each learner and with conditions. If progress according 
to the table is expected, at least 1 hour daily should be 
devoted to practice. If you find you can increase the 
length of this period without undue fatigue, so much 
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the better. The more time devoted to practice, the 
icker will the learner become proficient. 

ке results are obtained if the learner will сору the 

practice material fot 15 to 25 minutes and then Test for 5 

minutes while looking over the results. In this way, 

monotony is guarded against, and the learner will find 

himself refreshed for another period of concentration, 

It should not be necessary to mention distractions, 
but often a beginner will labor under the handicap of an 
uncomfortable chair, a poor light, or outside noises, such 
as other people talking, the phonograph or radio playing, 
and countless other difficulties of a similar nature, 
If these distractions cannot be eliminated, the learner 
must do the next best thing; he must learn to ignore 
them. Under any conditions, the best results are 
obtained when you focus on only one subject. In 
other words, learn to concentrate. 

Learning the radio code is a job of memorizing the 
sounds of the individual letters so that they may be 
instantly recognized the moment the ears make them 
apparent to'the mind. As you-read this page, you do 
not laboriously put each letter of every word together 
to form a word. Instead, the eye sees the word as a 
whole, and the entire Process of reading this page is 
immensely speeded up. So it is with the characters 
of the radio code: they must be learned so that they 
will be recognized in the subconscious mind without 


Owing to that characteristic of the mind which makes 
us forget what we have learned, if it is not again brought 
to our attention, it is essential that the first part of 
every practice period be devoted to repracticing that 
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which was learned during the previous practice periods. 
This old material must be mixed in and used together 
with the new material to form the lesson for the day. 
In this way, we carry over from one lesson to the next 
what we learn as our practice proceeds. 

Another hint for the learner is: Себ. а good first 
impression of what you are trying to learn. Let us say 
it is the letter C of the radio code. How does № sound? 
Of what does it consist? Is it long or short, from a 
time-element standpoint, compared with other letters? 

All right. Let us assume you know it sounds da-dit- 
da-dit шшш e mmm ө. It is a good idea to practice 
recalling it as you are memorizing it. Or, to explain 
it in another way, make part of your memorizifig a 
rehearsal. Practically, this works out as follows: Grasp 
the key, or imagine that you are doing so; make the 
character da-dit-da-dit шшш ө шшш ө which is audible 
to the ear; pause a moment, and then think to yourself 
da-dit-da-dit. All this can be done in a very brief 


{ space of time and much more quickly than it takes to 


explain it. Yet it is an essential learning process and 
necessary for rapid progress. Try just listening to 
another letter without attempting to recall it, and you 
will almost feel your learning retarded. 

Learners who desire to acquire the ability to read the 
code at commercial speeds, that is, above 16 words per 
minute, will usually find that at a certain speed, begin- 
ning somewhere between 18 and 20 words per minute, 
the learner will strike a snag where, regardless of practice, 
he will not seem able to increase his speed. If a curve 
is drawn showing the speed at which the code can be 
handled as against practicing time, as shown in Fig. 2, 
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RADIO CODE MANUAL 


this difficult period appears as a plateau, or flat top, 
in the curve. It is so common that it has been desig- 
nated the plateau period of learning the code. 

During the plateau period, it seems to the learner that 
he has reached his maximum code speed. That this 
is not true and that the code speed can be increased 
beyond this point has been proved by а study of hun- 
dreds of code students in radio schools. Learning is 
going on, and the thing to do is to keep on practicing 
until this plateau period is passed. Once the learner has 
passed this rut, he can usually bring his code speed up 
to between 25 and 32 words per minute at a steady rate 
of gain, depending on the time devoted to practice. 

In order to practice the code, the first requirement is a 
code-practice set. Such a practice set may be a simple 
key and buzzer mounted on a board as shown in Fig. 1, 
or it may be what is known as a code oscillator which 
consists principally of a key, a transformer, and a tube 
mounted on a board as shown in Fig. 3. 

The basic principle of the method of code practice here 
described is that a student shall be drilled only on dis- 
connected letters and numbers until a code-receiving 
speed of 10 words per minute is obtained. After that, 
the code-practice material may consist of disconnected 
words, sentences, and ordinary reading matter, this 
latter being commonly known as press. Press matter 
should constitute not more than half the code-practice 
material during any practice period. 

{ It has been found that certain letters of the code may 
give more trouble to beginners than other letters. These 
letters are P, Y, J, Z, X, Q, and L in the order of their 
difficulty. The reason these letters are difficult is 
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LEARNING THE CODE 


because they are not so frequently used as the rest of the 
alphabet. By actual count, it was found, for example, 
that of 10,000 letters of ordinary press Z appeared only 
five times, Q only nine times, and J but thirteen times. 
Therefore, the reason disconnected code-practice mate- 
rial is so generally used is because thus the progress of the 
learner is increased and better results are obtained than 


— RÀ 





Fic. 3.—Audio-oscillator code-practice set. This outfit consists of a key, 
audio transformer, vacuum tube, filament rheostat, batteries, and headphone. 
This is the most satisfactory practice set to make and use. (See page 117.) 


when only clear-language material is used. Discon- 
nected matter makes it necessary for the learner to 
learn each letter thoroughly, and there can be no guessing 
of missing letters. Ordinary connected reading matter 
does not give that equal practice on all letters which is 
necessary for steady progress. Ву using disconnected 
code-practice material, all the letters are learned equally 


well. 
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In learning the code a dot is to be thought of exactly È 
the way it sounds to the ear, namely, dit; likewise, a 
dash sounds da. Therefore, the letters of the radio Я 
code are to be thought of as so many 45 and da’s, 
and not as so many dots and dashes. This soon becomes 
apparent to anyone trying to learn the code, but it is 
mentioned here so that the learner will not waste time 
learning that an A is a dot-dash when it really is dit-da, д. 
and so on, throughout the entire code. 


ey 


ex 
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РАВТ П 
HOW TO SEND 


The best way to learn the formation of the radio-code 
characters is to perform the operation of sending them to 
yourself on a code-practice set. 

The important thing about learning how to send is the 
correct key-holding position. This is shown in Fig. 4. 





Fic. 4.—Correct way to hold the key. Note that the elbow rests on the table. 


The key should be grasped lightly but firmly, the thumb 
end just under the outer edge of the key knob, and the 
first and second fingers on the top of the knob, or button, 
as it is sometimes called. The remaining fingers are 
curved into the palm of the hand. Pressure on the key 
is exerted by a combination arm-and-wrist motion. 
When the key rises, the wrist rises, and vice versa. 
11 
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It is important that the elbow should rest on the table; 
otherwise, the correct key position cannot be maintained, 

Before sending can be done, the telegraph key must he 
adjusted to suit the operator. Every sender seems to 
prefer a certain key adjustment. А little experimenta. 
tion will show you which adjustment you like best. 

There are four adjusting screws on the standard 
radio key. These are the spring adjustment which 
must be tightened and loosened until the key can be 
worked without much effort, the leverage adjustment 
at the back of the key which should be adjusted until 
the contacts are far enough apart to suit the operator, 
usually about }%2 inch, and two bearing screws which 
must not be screwed in too tight. 

Now press the key down and hold it there while you 
count quickly One." This is а dot and is the basis of 
time measurement in the length of the dots, dashes, and 
spaces as follows: 


A dash is equal to three dots. 

The space between parts of a letter is equal to one dot. 
The space between two letters is equal to three dots. 

The space between two words is equal to five dots. 


Inasmuch as a dash is equal to 3 dots, to make a dash 
press the key and hold it down while you count ‘‘one, 
two, three.” Now, with the above time elements as 2 
basis, make a series of dots. Try making 2 dots, then 3, 
then 4, and so on, until you can make 10 or more without 
hesitation. Practice the error sign, which is 8 dots. 

Now try the dash again. Remember it is equal to 
three dots in length which means you must hold the key 
down three times as long as you would for a dot. Prac- 

12 


иевииенононоиыиичае 
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tice making the dash until you can make the code 
character zero, which consists of five dashes, without 
hesitation. 

As a way of practicing the combination of a dot and 
dash, look at the code chart and study the letter А. 
Note that it consists of a dot and a dash. Make it on 
your key. It sounds dit-da ө mmm. Practice it until 
you can make it without difficulty. ў 

You now know the fundamentals of the radio code, 
namely, a dot, a dash, and a combination of the two. 
It now remains for you to learn the entire code in this 
way. This will be done gradually, transmitting being 
learned along with receiving. Each practice period 
should be divided between transmitting and receiving 
practice, and it is automatically so divided when two 
learners are practicing the code together, one sending 
while the other receives, and vice versa. 

Tt is recommended that, regardless of the code speed 
of the learner, all letters and numbers be sent at a code 
speed of 20 words per minute (counting five letters to 
the word). The actual speed of transmission may be 
reduced by increasing the spacing between letters and 
numbers. The space between parts of the same letter 
should always be equal to one dot. The beginner should 
avoid developing a jerky style of sending, trying always 
for a smooth, even formation of the characters. 

` The result of this plan is that each letter is always 
sent in a clean-cut 'snappy" manner. This is much 
better than the slow, dragged-out, sluggish sending so 
commonly used by misinformed beginners over the air. 
A sending style soon becomes a habit; hence, the early 
cultivation of a good style is desirable. 

13 
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dit-da 


da-dit-dit-dit 


da-dit-da-dit 


da-dit-dit 


dit 


dit-dit-da-dit 


da-da-dit 


dit-dit-dit-dit 


dit-dit 


dit-da-da-da 


da-dit-da 


dit- da- dit- dit 


da-da 


da-dit 


да-да-да 


dit-da-da-dit 


da-da-dit-da 


dit-da-dit 
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Service Radio Communication 


3. The space between two letters is equal to three dots. 
4. The space between two words is equal to five dots. 


sounds da-ah. These are the phonetic sounds of the code as it comes over the air in ^ 


actual radio telegraphy. 
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da 


dit-dit-da 


dit-dit-dit-da 


dit-da-da 


da-dit-dit-da 


da-dit-da-da 


da-da-dit-dit 


dit-da-da-da-da 


dit-dit-da-da-da 


dit-dit-dit-da-aa 


dit-dit-dit-dit-da 


dit- dit- dit- dit- dit 


da-dit- dit- dit- dit 


da- da- dit- dit- dit 


da-da-da-dit-dit 


da-da-da-da- dit 


da-da-da-da-da 
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i ‘onal practice among experienced radio oper- 
NEL Ke instead of five dashes as given above, 
This practice has been adopted from the American Morse сойо 
which is used on telegraph lines in the United States and in 
which the zero is a dash twice the length of the normal dash 
or equal to five dots. The beginner should use five dashes, at 
least until a code speed of 10 words a minute 1s reached. 


= mn o oo um /wmoommo зоо mm m o o 


Period O e зс ды с е --—-------——є- 
Comma (,).....-------—--------------------=--зе--ее— 5-77 mmm эшш © © пш шш 
[NN ld =m o o о 

Go Ahead (K--------------------------------- -717772 umm о шш 

Understood (МЕ)............-.------------------------ eco шш А 


End of Message (cross Х)...--..---------------------— 


Transmission Finished (sk)..-..---...-+-------------++ ө ө o um oum 


* FOREIGN LETTERS 


In addition to the 26 letters in the English alphabet. 
foreign operators also use the following charaeters: 


German ? French 
i e NM © NE соо HE O O 
ch ШЕШ ШШ ПЫШ NEN А Spanish 
б шан шш me п -— ШЕШ © ШЕШ БЫШ 
E Spanish and Scandinavian 
i e e ШШ Ш dorio ШШШ NEM © ENS 


ABBREVIATED NUMBERS 


In certain instances, it is desirable to abbreviate 
figures as, for example, in the preamble of a message, in 
repeating figures, and in messages the text of which 
consists of figures only. For this purpose the following 
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code of abbreviated figures may be used. It is, of 
course, necessary that the receiving operator be familiar 
with this abbreviated code, if it is to be used at all. It 
is commonly used in the commercial service. 


1 e mmm 6 Em O Oeo 
2 e ө mm 7 E O 00 
3 e e ө mm $ EN O è 

4 € ө ө o mm 9 amm © 
500000 о = 


GENERAL COMMENTS 


While you are learning the code it is important that 
you practice sending sometime every day during your 
training period. It would be.highly desirable if some 
practicing, even though it may be only for a short time, 
could be done on Sundays and holidays, too. In other 
words, while you are learning, there should never a day 
pass that you do not get some practice. This applies 
equally as well to receiving as to sending. 

Some mention of automatic code machines is pertinent 
to the subject of this manual. The term automatic code 
machine as used here includes phonograph records con- 
taining the code as well as machines on which the code is 


‘inscribed or punched on a tape. The tape is then run 


through a keying device which closes the keying circuit 
in accordance with the characters appearing on the tape. 
Both methods have their place in the code-instruction 
scheme. Such an automatic sender might well serve to 
teach the proper formation of the code characters to the 
beginner. The learner should not, however, develop a 
jerky style of sending through trying to imitate too 
closely the automatic style of the machine. 
17 
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The procedure is to start the automatic sender and 
then try to form the characters on your own practice 
outfit to correspond with those reproduced by the 
machine. In this way the proper formation of the 
characters can be learned. : 

Another method similar to the one just described for 
learning the proper formation of the code characters is to 
tune in а slow sending code station on a radio receiver 
and then try to imitate these characters on your own 
practice outfit. 

An important point in learning to send is to repeat all 
the characters you have learned to date at least once 
during each practice period. If this repetition is 
neglected, the learning process will in the long run be 
retarded. : 

It is advisable whenever possible to have your sending 
criticized by a good operator and to have your faults 
pointed out. In this way wrongly formed letters can be 
spotted before they become firmly ingrained in your 
sending style. However, the student who cannot have 
his sending criticized as just recommended should not be 
too much concerned about it. If the learner will listen 
earefully to messages and code characters as sent by an 
automatic transmitter or over the air, and pattern his 
sending as closely as possible to what he hears, there is 
not much chance of acquiring a style so bad that it could 
not be easily corrected at any time. 

We are now ready to proceed on a regular practice 
schedule as outlined in the formal lesson material given 
in the next section. 
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PART III 
TWENTY RADIO CODE LESSONS 


The sender should sit at a table as shown in Fig. 5. 
Here we have Learner A sending while Learner B is 









$5 


1 


Tic. 5.—Two students practicing the code at the radio class, Naval Air 
Station, Jacksonville, Fla. Learner А is sending, while Learner B is receiving 
(Oficial U.S. Navy Photograph.) : 


receiving. There is always one sender although there 

may be one or more receivers; that is, there may be a 

whole group of receivers if desired. Each .B learner 

should have at least two well-sharpened pencils and & 
19 





m 


supply of paper available. While the receiver is copying _ 
on the typewriter in the photograph shown in Fig. 5, itis Е 
assumed that the student using this manual will begin 


RADIO CODE MANUAL 


his study of the code by copying with a pencil. When E 
copying, the learner should make every effort to connect р 
the letters and not to lift the pencil from the paper until ^ 

the end of the word. This would not apply in military р 


service where each letter is printed as received to prevent 
nossible errors. E: 
There are right and wrong methods of learning the code 
just as with anything else. It is the object here to 
provide the correct procedure, thus eliminating the drag 
on later progress, which incorrect methods are sure to 
produce. Itis important, therefore, that the student try 
at all times to get the instructor’s viewpoint. Often 
differences .of method and opinion are due to nothing 
more than a difference in viewpoint. Also, it is impor- 
tant to note that what works well in one case may not 
work well in another. In this connection it may be said 
that the methods explained in the code lessons that 
follow are the result of experience with these methods on 
scores of students. \ 
The best results are secured from the practice period 
if the mind is cleared for action, so to speak. It is diffi- * 
cult indeed to concentrate on code signals if we are 
thinking about the movie we saw last night or the activi- 
ties to take place tomorrow. It is a good procedure to 
arrange the code practice period as early in the day as 
possible because then most of us are wide-awake and 
„better able to concentrate on the work in hand. While 
| evening code practice is sometimes the only practice 
possible because the n A busy during the day, it is 
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TWENTY RADIO CODE LESSONS 


a well-known fact that an early morning period is worth 
about one and one-half evening periods of the same 
length. 

Sometimes it is necessary to push oneself to get 
started on the practice work. Some students can start 
off and make excellent copy immediately, while others 
make frequent errors until they can get started properly. 
But whatever your type, your progress can be assured by 
constant practice. 

Repetition is the basis of all learning. This is espe- 
cially true in connection with the radio code. It is only 
by constant repetition that the mind finally learns to 
recognize a signal as soon as it is heard and to recall it 
instantly when it is necessary to send it in radio code. 
Hence, the necessity in these radio code lessons to repeat 
over and over again letters and other characters which 
may temporarily seem well learned. Do not hesitate, 
therefore, to use each set of practice material repeatedly. 
Such repetition can only be of benefit to the code 
student. 

We are now ready to proceed with the lessons. At the 
end of every half hour, Learner A, the sender, should 
change positions with a Learner B. This means that 
the sender should not be required to send for more than 
half an hour, unless a regular instructor is employed. 
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LESSON 1 


In order that you may get an idea of what the entire code looks like, examine it 
carefully. It is shown on the preceding pages. It is best not to attempt to learn all 
the characters at once. Therefore, in this lesson only the letters and one number, 
which consist only of dots, will be learned. These are the following characters: 


Ee dit 

lee dit-dit 

S өөө dit-dit-dit 

H Өө ө ө di-di-dit-dit 

5 Ө e © © SO dit-dit-dit-dit-dit 


t2 
№ 

In order to learn how the characters sound, the sender should make each letter 
on the key, announcing the letter or number before it is sent. The listener must pay 
very close attention to the sound of each letter, writing it down as soon as it is heard. 

The code-practice material of this lesson which follows may now be sent and the 
lesson repeated until both learners can copy at least 20 groups (five letters each) in 
succession without an error. 

The Error Sign.— Whenever an error in transmission is made, the sender makes 
the error signal which is eight dots and sounds, dit-dit-dit-dit-dit-dit-dit-dit. This 
signal is immediately followed by the correct character. For example, if the word SHE 
is sent dit-dit-dit dit-dit-dit-dit-dit dit e ee eeeee е, the H being incor- 
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S 


ыо шошо ооо чш т оч d 


rectly made аз five dits instead of four, the error signal (eight dits) is made as soon 
as the sender realizes his error and the entire transmission would sound like this: 


Modern operating practice seems to prefer the interrogation point as the error 
signal instead of the eight dots although this is not officially approved. This question 
will be taken up in Lesson 16 and may be disregarded for the present. Every time 
you make an error in transmission, send eight dots. 

Confused Characters.—A beginner will usually be confused on certain letters. 

„ For example, when М which is mmm mami is sent, he may confuse it with О which is 

Om ШШШ ШШШ and may require time to decide which of the two characters it is that was 
sent. In a case like this, it will be found helpful to think only of one of the letters, 
preferably the one with the longer combination of code characters. Thus, if there ïs 
confusion between M and O, think only of O and its constituent characters; any other 
combination cannot be O, and therefore presumably must be M. A little practice with 
this system will clear up most of the confusion between somewhat similar characters. 

Code Groups.—It may be interesting to the student of this manual to know that 
the code-practice material in this and following lessons has been scientifically worked | 
out for code-practice purposes. Although some of the lessons contain as many as 100 

| code groups in the practice material, few groups are alike, and consequently there is 
: little repetition. 





CODE-PRACTICE MATERIAL 


iw Шоо 
Но Нью 
nan Но 


Lal o S aa ль) 


MAMAA 








с 





When you have mastered the code-practice material, try out your skill with the 
dot letters by sending and receiving the clear-language sentence given below. Repeat 
the sentence over and over again until it can be sent and received without an error. 


SHE IS HIS ES HE IS БЕН 


ES is the abbreviation for AND in radio abbreviations. ' 

If at the end of this lesson you can receive and transmit the above sentence, then 
to a certain extent you can read the code. The remaining lessons will extend this 
ability to the entire alphabet, the numbers, special signs, punctuation, and special 
signals. 

Code practice requires Persistence with a capital Р. Tf, at first, the task of master- 
ing the code seems insurmountable, concentrate on the practice period in hand. That 
is, do not think of the time required to master the code as a whole; think only of the 
particular lesson you are about to master. In this way, by narrowing down the objec- 
tive, the difficulty is not likely to loom so large. 

It is true, of course, that the youthful student will learn to copy code at a faster 
speed in a shorter time than will the older student. But here this statement must be 
qualified. If the older student at one time in his earlier career learned the code so 
that he was a fairly good operator and now merely requires brushing up to bring back 
his speed, the situation is different. The older student may now well equal or even 
surpass the younger student in picking up code speed. 


COMM 





LESSON 2 


This lesson takes up five of the simplest letters, three consisting of dashes only 
and two of a combination of dots and dashes. 
These letters are 


T шш ER 

M ЖШ шш da-da 

О ШЕШ ШЕШ Ш da-da-da 
A eo mmm dit-da 
U ө ө иш dit-dit-da 


to 
о 

Practice these fetters on the key until both learners know how they sound. 
Before proceeding with the code-practice material, spend some time reviewing 
Lesson 1 until its characters are again very familiar. Then proceed with this lesson. 
Do not forget to make the error sign when you make a mistake. Make each letter 
carefully and regulate the sending speed so that it is just a trifle faster than the learner 
can receive without errors during the first quarter hour of the practice period; after 
that the copying speed of the learner who is receiving will probably be improved so 
that he can copy without difficulty. Do not increase the speed further during this 
practice period, so that the listener can make errorless copy at the end of the period if 


possible. The same procedure may be followed with each lesson. 
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CODE-PRACTICE MATERIAL 


ооо WD DW 1 1 1 шш 4 ш -as 


E 


<НоЯРВ | «ноне | «нянь |<нЯнн| ненне 
ао | нчнор |нчыЯн |н<ы ЯР | ЯЯЯЯЯ 


оо44н | оо4<н |ЯЯч<«Я|Яяч<Яя|осо<<р 
ррьро | ьррро |ьрьрро | ооооо| <роро 


Huhua | < |оооо < |ррьр<| раро 4 


роь 5 о | 5рорн |онобо |нён< 8 | АЕА 8 
ОРЯБЯ | оорнрь |нобон (Ona б< | HH HHH 
= оор |рнноо |ьрьнне |Зоонн|оо4<Ьь 


неаннн| нёй БЕ ва | <а<оо|<роьо 
44444| 44444 |4 4рЬьр |ьррьь|р<ьо ч 


р4ра4| р<рн | 4нряь |нён< 9 | ооооо 
<РЯРЯ| < <Ьнь [н< ьн | ьн ial ненен 
5544р |рнн< < |ььнн е |Яррнн | 55 < <р 
кекке НЯЯЯЯ ана | чч«рр|чрЯря 
ооооо | ооооо |ооооо |ооооо|ь4ь= < 


P<bod Ор4рн 4нрор|нон4о| <<< 4 4 
4роро|<<рнр|н<оьн БРноо4|нннни 


Оо44р|рнн<є < |ьрнно Оррнн[5ыоор 


ннен ноооо јоо4 < < |4 < «рь | оьўьу 
Aaaa sss aana 


Боь во 
Р<Ро<|ОБчЬЯ |4 5рор боя <о|[ныны< 
<Боро|<<рЯр |5 4оьуы рёоо< | ррьрьо 
0044р | рая < 4 |ььУУо ОБРЯЯ | ооч«н 


ЯЕЯЯЯ | Ноооо 


Оо444|4<4ьь аажок 
енен] ннн кєн 


а Heel «Зоя 


рее 














LESSON 3 


The letters and numbers taken up in this lesson are somewhat more complicated 
than those studied before. Each character consists of one dash and one or more dots. 
The characters are 


V © © Ө ШЕШ dit-dit-dit-da 

10000 ШИШ dit-dit-dit-dit-da б 
чаше da-dit 

D мое da-dit-dit 


B EEN © © © ddit-dit-dit 


Review these characters carefully on the code-practice set until you have a clear 
Xidea of how they sound. Now review briefly the letters and numbers taken up in 
previous lessons. Then proceed with this lesson. It may be necessary at this 
point to slow down the sending speed somewhat. Do not expect these characters to 
be so easy to learn as those in the preceding lessons. They are not so easy and may 
require increased practice before they are mastered. 

It might be well at this point to гесаЙ some of the practice procedures necessary or 
desirable for maximum progress as mentioned earlier. These are: provide yourself 
with at least two well-sharpened pencils before you sit down to practice; also provide 
sufficient paper so that time will not need to be wasted later gathering together neces- 
sary supplies; do not receive too long without a rest—change from the sending to the 
receiving position at least once every 30 minutes; and try to arrange for silence in the 
practice room. 


2 | т dV Fo а /[" а и y 


“hy 


un 


d 


4j d M lilii шш aUl dw 


CODE-PRACTICE MATERIAL 


адаи | «алар |Б яч 
пача чАААЬьА| Б Ача 
«чила >> mme»: 
БББ рр | 5 чччн | u HAAA 
aanaaajanaaajanammm 


mame«na|«mouame|nemenmn 
aAm«ma«|anmmem|»nesm» 
чадд АББРАА|ааБь 
РРРРР reas ччааа 
РР | ААА | AAAS 


mamza|jzmnouam-inemzm 
amzma|anm-mi-nazmur» 
ArAAMIM>rAAl|mmprg” 
Pepppplpanaalzzaaa 


чм | | tt tt tt tt 


APAMAZAI/AMAmMalAuwnmam 
amzmzianmamn HARM < 
AAAAm|mawAA fà fm uz 
+++ | MAAR рр ддд 
>>>>>|>>>ь>ь PPP b> 
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>a AWA we ч 


ZewswAlrarwa 
-A >> «ana 
РАРАЯЖЯ| Дар 
mmrmmmniimmmnumnmm 


>> Ax A> чр 
ArewtAlLPAras 
+ Я>Р > | ччААЯ 
anonamm|mmmmr» 
о РР | п т р 


БАРАД АБАЬа 
аБААА| БАБА 
дамы идд ч 
ААаад јадда 


ч ++ Ht tt RR A 


MAHAR) АчЕчЕ 
Ачаа адаа 
аач |да ч 
anamm mmmmr 
PRPRPRPÍIPRPRPRPRm 





LESSON 4 


In this lesson, we shall take up some of the longer sounding letters. They sound 
longer because they all have at least two dashes as part of their make-up. These 
characters are 
mm umm © :da-da-dit 
=m шыш © Ф da-da-dit-dit 
mE ШИ © © OG da-da-dit-dit-dit 
om umm dit-da-da 
P e ШЕШ ШЕШ Ф dit-da-do-dit 


co Fix these letters in your mind by practicing them on your. practice set. Spend 


> some time reviewing previously learned characters, and then proceed with this lesson. 


It is advisable at this time to review the section How to Send and check up on 
your sending position. See that you are touching the key properly as explained, 
that your elbow is resting on the table, and that the key movement is produced bya 
combination limber-wrist-and-arm motion. 

In these earlier lessons it is highly desirable that the student should endeavor to 
correct any peculiarities in his handwriting that make it difficult to read later. Strive 
always to make clear legible copy. Even though most commercial traffie is handled 
today on the typewriter, a good operator is always marked by neat clear handwriting 
whenever he must copy inlong hand. Likewise, if the received signals must be printed 
аз received, each character must be legibly made to avoid errors in reading the message. 
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h LURE оома we ш Wh 10 10 № < 


CODE-PRACTICE MATERIAL 


ENAOn|OANAr|NENON оь ёо 
маоао | цей T ONE мьооВв 
оома | аъ | аа о | омм 
errr | коооо [оов Е | ВВМ 
BEBEB|BE BEE | РЕ р р A | ААА а + 


авро | ол мы | Рыров [о-во 
Paono BE ae а „Вод | ar oor 
ООЕРЕм | ны РЕ | ыы © | О А A r 


rPrerr|r0U000 ФОЕРЕЕ | ЕЕЁЕ м 
NNNNNINNNNNINNNANNINNNNN 


ташыма Fae | Едма | че Ем 
ЕЁ лм | ЕЕ мы м PENA аъ мм ё 
NNEB р [даъ ЕЕ | аам | мао 


Бъ [мым | non BERR] ЕЕЕ ш a, 
ооооо | ооооо | ооооо | ооф 


авам | ча Е рр | Водама [омовЕ м 
Fanan | ЕЕроо| овас [омыр 
чав | шоо В | адоом|ыдаоо 
OSOUVO/ONNNN|NNEEE| BBE a, a, 


кк pe | ES e Bgm re | te te ror. p. | ee te eer 
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B r Orme 
ELO 
оов вм 
NNNNE 


ра Ay Ay Aa Ay 


FrOrn 
EROR 
ooRERO 


АА А -- 
NNNNA 


E Nme 
~ Benn 
NNEBoO 


Pu Ay р A = 
OOOO 


Роноо 
OF ONE 
NNEE м 
Py Ay Ay Ay ь- 


t-op-ort- b. A 














LESSON 5 


The letters in this lesson will require considerable practice before they are com- 
pletely mastered. Get a good clear impression of what these letters consist of, and 
then proceed with your practice. The letters are 


С mmo HH O da-dit-da-dit 
Y ШШ o mmm Mmmm do-dit-da-da 


R © HE © dit-da-dit 
L © mmee - dit-da-dit-dit 
F Ө ө HEE o dit-dit-da-dit 


e 


Review the characters learned in previous lessons before proceeding with the 
code-practice material of this lesson. 


In this lesson, be very careful not to sep 
like № №; also, watch so that Y does not soun 
in regular order in these two letters, with no 

It is well to remember that the code co 


arate the characters of C so that it sounds 
dlike ММ. Dots and dashes must follow 
extra spacing between the dots or dashes. 
mes easier to the learner who really wants 
tolearn. If you approach your code-practice period with eager enthusiasm, the task 
wil be much lightened. АП learning is a slow process and also only a temporary 
process. With regular practice your learning period will soon be over and you will 


then be in a class which can be entered only by conscientious application to your 
present practice work. 


4 
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CODE-PRACTICE MATERIAL 


Fa ра [a 9 
PÁ Fa P4 ра 
рч рч ра ра а 
ооооо 
HAAA 


BAe PHA 
Am mm м 
am ARE 
ооооо 
ра рд м ра 


мам 
E р f р 
р, нА 
ООООО 
мыр р 


E f f 
AM f р 
MAA 
POD DD by 
ООООО 


ныйно | момыа | онор м 
ямнон| омымо | оным 
нооря | нноо> | навоо 
OHHH ным | ммм 
AAAAA) ARRAS | E f E гч 


ныныо | лош мш | оноаы 
Аяа оын оно | жон>ыв 
BOORAH ROUNM/ HR HOD 
OF eH рыи дда ынны 
ра ра ра ра Ра | ра ра ра ра ра | ра р ра ра ра 


пано | ыо | номов 
MuHmOormjooumm|omontmnu 
mROOnuu|mmumool|nnmrmo 
Орр р | рар риа ъа | дд} гч 
ыыы | bt P4 be DY ba | ba by be by by 


мины | A A f | HO PH р 
A A fa ES | a A A fa fa P4 RÀ д 
fa P4 P4 1 A | fa fee a A QA | фр b ы 
P PME р ра ъа ъз уа | узады 
oooooj|looooo Ooooo 
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моном 
OMRON 
P v» р д 
нано 
Fa fa ра а 


MORHOmM 
ононм 
миымды 
ы fa fy fa O 
Р ра ра by 


MAMO 
монон 
On nua 
fa fa fa fu fa 
P4 P4 ba ba by 


MM 
нани 
MMA A 
fa Fa ра fi fx 
COULD 











LESSON 6 


care must be taken not to confuse the letter Q with the letter У 


In this lesson, 
Also watch for the difference between the 


which was learned in the previous lesson. 
number 1 and the letter J. 
The letters and number to be taken up in this lesson are 


к шан о шш da-dit-da 

x amm oo mum da-dit-dit-da 
g о E шиш o ш da-da-dit-da 

J e mm шиш mum dit-da-da-da 

1 e mm ШЕШ ШЕШ N dit-da-da-da-da 


Review the characters learned in previous lessons, and then proceed with the 


code-practice material of this lesson. 

As pointed out before, it is important all through this practice work that the code 
characters be thought of as sounds rather than as dots and dashes. This is the phonet- 
ic method and is a decided improvement over the older less scientific methods wherein 


the student’s time was wasted mentally learning the code as so many dots and dashes. 


сата mig; 





CODE-PRACTICE MATERIAL 


06 unn 
мм ч 
Hema 
Oo OO OM 
MMMMO 


On OK a 
немом 
44 ч ++ © 
Ma d d d 


- Ру куз, 


оом ~ 
һом OM 
мм О 
MMMMM 


чч о чоч oc on 


оЉо н 
онон 
"nummo 
M M b M M 
“ымы 


ое 
BOW On 
----е 
be bd 94 bd bd 
MMMMM 


М ч М, 
М-М чм 
von omm on 
OO OO 
bd bd bd bd © 


моч OM 
"ua ONO 
Ot luu 
Мммм м 


н + n 


x OOo 
— кюк С М о 
OMA. 
M pd bd >d bd 


чочо a on on 


ч оом 
њом о 
омм 


Мачы мч 


DA bi ba bd pd 


rH ORO HM 
омо 
омм 
Honan 


MMM MM 


‚миме 


M oM 
pd bd mm ma 04 
с=с Oo OM 


чч чч ©” 


чмом ~ 
Мч мом 
SSM ld x 
Mund 


кюк ©? 


момо 
M oM Oh 
O O' M t x 
» В 


vd vd тч oni oni 


mM КД O 
Ын ом 
OMM 
Amme 


bd bd bd bd bd 


mbd O m O 
bd m m Ox 
O O' b M m 
con omm 


M M M MM 
35 


мы: 
Ыч ым 
bd bd et m м 
М 


oO oc ooo 


Мммм 
Ммм ч 
м ММ 
чч 


ооооо 


Ммм ым 
омм xS 
мосом м 
-њњо о 


чяая-- 


Mad 
OM uuu 
ч © СО МАМ 
кк O СУ 


bd bd bd bd М 


bd ч РФ n 
ом ныч 
чоомм 
кҥҥ к ОСУ 
hd hd bd M 





O' M M M M 
mbd bd pd Р 
nauman 
MO uou 
Мо ч ~ 


bd bd pd bd М 
M hd M M M 
mol 
њон On 
э ЫБ Те нт 


Hadas 
MMMM M 
4 р ыы © 
mO Ox 
оЉом 


аата 
MMMMM 
bd bd m н O 
немом 
On OM з 


MMMM Oo 
© сс сы 
Ss н н E 
M mbd ы 


mbd m bd bd 

















LESSON 7 


we have learned several of the 
in with the letters and 
difficulty. Six of the ten num- 
r of them will be 
The interrogation point will 
The characters of this lesson are as 


In the preceding lessons; 


numbers. They were mixed 


practiced without much 
bers remain to be learned, and fou 
taken up in this lesson. 
also be learned. 
follows: 


om mm m dit-dit-da-da-da 
e 9 mm m dit-dit-dit-da-da 
өөөө da-dit-dit-dit-dit 
ШШШ ө © da-da-da-dit-dit 
шыш © © dit-dit-da-da-dit-dit 


ә 00 CO о nd 


Review briefly the characters learned in preceding 
lessons, and then practice this lesson. 


CODE-PRACTICE MATERIAL 


Фә CO во єз RO BO pO BO 
BO BO -0 PO -› Фф CQ CO 
со + со со о ·-0 со Фо 
— Ф Ф 02 0 t -» 0 
€» 0 оо o 9 0 o > 
со со со +0 Сэ ©з со CO 
€ оо +0 0-0 о о Ф 
€» +з EO Ъ2 Со -0 Qo В 
VN Сә €) С EO -0 © 
IO O» оо Ф № Ф В + 
ю Фо ‹Ф с=з о о о 
€20 0 0 Ф +з о В 
QU +) © 02 0-0 
OvnNnanwnen 
wrNwWwnNonww 
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ge- 


te 


TE XE. кте, т үт T 





LESSON 8 


In this lesson the remaining two numbers, 0 and 9, 
together with certain punctuation marks, the period, the’ 
comma, and the equal sign, or double dash, will he 
covered. These characters follow: 


0 шшш ишш п ЫШ шәп da-da-da-da-da 
О кши шын шш EM OG da-da-da-da-dit 


(period) . e ШШ o Mme ШЕШ dit-da-dit-da-dit-da 
(comma) ‚ HE БШШШ © © mE ma do-da-dit-dit-da-da 
(equal sign) = ШШШ Ө Ө © ШЕШ da-dit-dit-dit-da 


Notice that the period is similar to three A’s run 
together and the comma is equivalent to the word MIM 
run together. The equal sign, or double dash, is com- 
monly used and must be carefully learned. 

Practice briefly the characters learned in preceding 
lessons, and then proceed with the practicing of this 
lesson. 


CODE-PRACTICE MATERIAL 


0 Du is = Ü acm 9 0 , = 
0 * opis Q Oh. = 9 Ls л М 
о 9 ne o a s 9 thee 50 
09 , = 910 9. es 
о, = Se 9. , = NES. s 0 
0, 9 = ся ANDE, 0 
о = 9, = o MEME = 
029 г О О ЖЫ 0° Е = 
94r... E ЕІ 
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LESSON 9 


You are now familiar with all the letters and numbers in the code together with 
the interrogation point, the comma, the period, and the equal sign, or double dash. 
It now remains to practice words and groups made up of all these characters. The 
code-practice material given in this and subsequent lessons is formulated for this 
purpose. It is not necessary to review the practice groups of the previous lessons 
before going ahead with this lesson, which is in itself a review. You may now proceed 


with this lesson. 
CODE-PRACTICE MATERIAL 


о Five-letter Code Groups 


со Zero is underlined. 
NAI9H EU9. Z NUA4KB C41 HO S? Y À 9 I X, БЕ 
7, Gidz ;, OC? 6 ЗАМРС КУХ W10 FDI. М ? NV AP 
LWPSM LP2RA LXG65 T. VY? 38 MOE 79 KAD 
4UZDT BM75V YF8QR GJ =DQ V2L6 Š G2 WzcQ 
x68?5 DI NJW EW1, J МЗЕБЕ RW7T G 3 BR J 
YBKOC Y383FiG 9=$02 8 МЭА? 17204, . 4 C8 T 
ғ=030 TS =8H У. 17? S, LUK XHUQJ RFUEW 
R. VEJ X¥4Q0K ZOTDH ZTB6P FHSLB DLI PE 
Чо? OY JS =Y. U2 QN8 ED, 10 64? OU YRTCS 
Y LCESC T TLARK F4 LGT LS? RP QDICE схо WU 
=AXFN 2601? BV S.C T. b WG JTBLG bi36- S5 9 , 
PQDS2 F9 WQ 4 RWY OD Б X Q6 H 8 WwNHYIX K8 00 7 


со ~ ою В 
Ш> .o, 
Оһо 
ма В 
aell> 


Mas E. 
Rona E 
Feo р 
ead wy 
> ИН чо 


ONM < 4 
Anora 
54 «« D o Il 
мо 
я-чяя 


о Н e. м 
m dba. 
[TE 


m Мс 
омо о 


-0A < 
Sozio 
ФбоБо> 
ANOms 
Нный „ 


MHoOmm 
KES wo 
DNP nm 11 
© LAMA 
4 . c MM 


Bh н мм 
< -Epon 
^ OR Nol 
о чи Аа. о 
Мыяноо 


я наам 
PB One e 
очей 


Mee 
но<рРО 


полни = 
P< pm B Il 
чою чо 
Мао о „О 
fi O i: йе 


омно о 
эм. љо й 
nP Пао 
HurtAnd 
Оо. Ома 


норм 


Аю чём 


Р) 


4 .ОФнч 


однюо - 


ыо Do. 
мой + 
->MBERO 
TIENI 


= ое 
39 


адры Им немым 
1 :Onu«O|o .mmpm 
Om an Alon ll 
"EOOmRo|r-.EZXao 
Онна а |Мщоод 


я-а | аһа a 
AYNHOA|/HNOMEZ 
Пон<ей | мороы 
оон О | Обь Но 
HM Меч |Яона< 


FPNPRMAMIONMOS 
Onw В lyMran 
"EROagriuozuawN 
r-AgmomnaJ|mli«.u 
„Шоною још na p 


шнаанм |я-аяя 
. AU .о|но П 
п.о оо | ш чр о Il 


БенмЁН | бъ >< 
Ылоаоо | омм < ч 


Моо о-в | о Пао 
оШчанияа јонот 
роо ча | наеоАар 
SAOU | понес. Я 
њаьаом |. Моё о 


дан оом |а = ПБ 
аим оо |м чв 
рана . О | Ов Он 
амо оо |Шь Оо 
Emub „:- [ото А ш 





ES 
$ 








LESSON 10 


In this lesson, our code practice will be continued with 10-letter code groups. 
When these can be received with not more than 2 per cent of error, that is, 2 mistakes 


in every 100 letters, the learner can consider himself 
at the speed at which the transmission was made. 
Only 50 groups are given here, but the order of 
sending the groups backward and by beginning at the 
as in the conventional manner, from left to right an 
practice material is therefore available. 





well qualified in code reception 


transmission can be varied by 
bottom and working up, as well 
d from top to bottom. Ample 


5 CODE-PRACTICE MATERIAL 
Ten-letter Code Groups 
Zero is underlined. 
з? MRFDCV. , GWQMONZLX J BS ML8 =CT7 QZ 
TK10GPZYZEN yu, AKPRS =1 DK95,?74. GP 
6 02 S54 Q71 = 621CcV7 B983 8 AH62001EF T 
WHABJS8EQS9UL XET7 VCI20YM sos JM2 5, КЕ 
ZPNOGxX1Y?S A6 RBZ. NKA4L|UI PRHETVYKX 
JEBTA,.MVR 531=2FD0TO9PI7? 4zZ2C0. LEN 
C7 HWQ45 =F 8 8SW, UQG? HJ BGQ38sW1i9 AD = 
3 LIUE2 069D FG, =MS 5 МОР iKL6éTUTQI сз 
GX1J EFS? =65 06? BL ATDU, 7D=xXNC9 HVR 
4 QWHT RVM.,|VCWGP2 HYMN PBEFS2Z8 W4 0 


' 


i 
ү 
5 
: 
ga 
а 
= 
сә 
"_ 
1 
з 
b. 
x 
Е 








ов 1 Т8 10 12 Ш 1А 1а Ч № 10 14 Ч 1 


а | чОЯНО | nno ENa | ооо чаг 
olla . онц |. MoHa M] амоно 
о. | номњо |Ана <и | Ша Ё но 4 
нЕ моно | м Ошдакн|ЁрюЩМ. 
X m|oMoOm«ool|lmgounÓ4o9«a|ComrmiÓmonp 


аи дьою в Anao .|«oatn DA +н 
њо |А юоамо| омон . | а Ошь ач 


нымын />мъ н | По. Оо о 5! 
Он |Оочнын| мара ь | шо 1. ооо 


-Б|олачь |. Иной | оАь мам 
GIOISGRMNUNT Т ГЕ Сме А 


оъ | орь | оном о | o fmu O> BOUE 
ач | Мооры | Ераноо |шофонаы 
NU) RA .moe|O.sr-malE aaue 
љо | нао Ё | aop д il „П © оо м 
нА | чынны ОМьом юш 5b EBORE o 
om|joloanp|zara.a ON <\ са с ао 
ом |- омма NÉmaZzOjOÓsul.olh 
ом | ноа | ниоомн | EA и 
Mal emo] м Поычо Hi eib B m tM 


"O| „ө | mao а |, Aor й 
ae ae ү 


ЗА м шч. GAIN Fur „ро 
2 oj Sn oin H aM Hoya OMAMOPO 
Onoj нисор Fe о o A хн O&allg.,,, 








azlollby , Кї ө AMA o о b m a. ра 
Рая. = coho Рона 
яо РНащь | П.очаво Ноно 
нМ| no o m ш ОЭчньн , о Оо c b B м 
Но | <АонА|ь ‚а „ьщ <= ШЕ шу 
Hoj anoo o OO f M dH o AO b ao Пы 


an| Ennon МАНАМА | Помада E 
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LESSON 11 


In this lesson, some of the more common abbreviations used in radio communica 
tion will be introduced. The most necessary abbreviations are those given in the 
lists that follow, and a working knowledge of these is sufficient for all ordinary purposes. 

In addition to the abbreviations listed in this lesson the radio operator coins his 
own abbreviations as necessary, using phonetic spelling to save time. For example: 


some becomes sum light becomes lite 

phones becomes fones schedule becomes skea 

using becomes usg milliamperes becomes mils or ma 
8 filament becomes fil antenna becomes ant 


Most of these abbreviations are very easily understood, if not alone, then by the 
context of the message or conversation. 


COMMON COMMERCIAL-SERVICE ABBREVIATIONS! 


А А All after Б Fm From 
АВ  Allbefore СА Go ahead 
Ads Address СЕ Good evening 
Al All С M Good morning 
Bn Between СМ Good night 
Ck Check Min Minute, wait 
De From Nr Number 
DH Deadhead Nw Now 

(free message) Opr Operator 


|unrtr PP FRAT Йй ПИ ЇЇ И RPP PPD wz 





Шуй ш шй шо ш ош м 


Paid message 


Did Delivered 
T Text 


Fid Filed 

Rdo Radio w Word, words 
Rpt Repeat WA Word after 
Sig Signature WB Word before 
Sine  Operator's distinguishing letters or initials Wds Words 

Sve — Service X Relny 

Тс Traffic 73 Best regards 


1 These abbreviations are also used to some extent by amateurs, 


SOME OF THE MOST COMMON AMATEUR ABBREVIATIONS! 


Abt About Cndsr Condenser 
AC Alternating current Crd Card 
Acct Account Cud Could 
ES Agn Again CUL See you later 
Ani Any Cum Come 
B Be Су Сору 
B4 Before DC Direct current, smooth note 
Bd Bad Dnt Don't 
Bi By DX Long-distance communication 
Bk Back, break Dwn Down 
Bn Been, between Em Them 
Bnd Band, bound Es And 
Btr Better Evy Every 
Cl Call FB Fine business, very good 
Cld Called Fones Headphones 
Clg Calling Fr For 
Cn Can Freq Frequency 


Cnt Cannot GA Good afternoon 





SOME ОЕ THE MOST COMMON AMATEUR ABBREVIATIONS.!— (Continued) 


Good-by 
Guess 

Going 

Ground 

Good 

Give 

Giving 

Had 

Ha-ha, laughter 
Heard 

Have 

How 

I understand, pause 
Interrupted continuous-wave telegraphy 
Input 

Know 

Letter 

Milliampere 

Many 

Milliamperes 
My 
Exclamation point 
Make 

Master oscillator 
Most 

Meters 

Nothing doing 


N 
Nil 
Nite 
им 
Nt 
Ntg 
OB 
ом 
от 
OW 
PA 
Pse . 
Pwr 
R 
RAC 
Red 
Revr 
Rite 
Rpt 
Ruf 
Sa 
Sed 
Sez 
Sigs 
Sked 
Sorri 
Sum 


No, nothing 
Nothing 
Night 
No more 
Not 
Nothing 
Old boy 
Old man 
Old-timer, old top 
Old woman 9 
Power amplifier 
Please 
Power 
Are, received OK 
Raw alternating current, rough note 
Received 
Receiver 
Right 
Repeat, report 
Rough 
Say 
Said 
Says 
Signals 
Schedule for operating 
Sorry 
Some 





Ab 10 WoW ow 1 Uu ou su Uu oW le ou Ww uw bua 


Tda Today Wl Well, will 
Tks Wn When 
Tnx | ШЫ № Who 
Tmw Tomorrow Wt What, watt 
Tri Try Wud Would 
Ts This WL Wave length 
Tt That WX Weather 
U You Xmtr Transmitter 
Ur Your, you're Xtl Crystal-controlled 
УТ Vacuum tube YL Young lady 
Vy Very Yr Your 
- Wd Would QSLL Please send me an acknowledgment card 
Wen When QSO Our radio conversation 
Wid With (Example: Enjoyed QSO means Enjoyed 
& Wk Work, weak, week our conversation.) 


Wkd Worked, communieated with 


1 These abbreviations nre also used to some extent by commercial operators. 


ScarE Usep ro Express STRENGTH OR LEGiBILITY OF SIGNALS 





Strength Legibility 
ОБА 1 Scarcely perceptible QRK 1 Unreadable 
QSA2 Weak ОКК 2 Readable now and then 
QSA 3 Fairly good ОЕК З Readable, but with difficulty 
QSA 4 Good QRK 4 Readable 
QSA 5 Very good ОВК 5  Perfectly rendable 


The above scale is used in commercial service. Amateur operators in the United 
States use a so-called R-S-T system (readability, strength, tone). "This seale can be 
found in any of the amateur handbooks. 





CODE-PRACTICE MATERIAL 


Nors.—Run underlined letters together to form one character. 

Introducing Abbreviations 
Cy mi sigs o m es let me knw hw I sound tda I am usg dc AR Disre- 
gard former service regarding d h dld yesterday AR Dnt press dwn on 
shielding = What is the day press rate to cuba? What is ur destina- 
tion? Ur nr 5 delivered subject to correction duplicate mailed to 
radio inspector as а dx rpt SK Hr г sum of em es they г all eastern 
„Standard time (Е S T) = Is everybody happy? АК He is ez to pse wn it 
Pis fb AR What is the filament current? Wn was the D H Medico fla? 
АК = Wo was it fm? Are ur fones OK? Wt freq for daytime use? GA 
say GB and give better address. = G E o m hw is ur generator wkg tda? 
I gess mine is all right nw so I am gg home at noon Greenwich mean 
time (G M T ) GN es dnt forget to gnd ur antenna. 


Can you get а quick 
answer to mi nr 4? АК = 


AR Gud wk O M gv ше а hurry answer. Is he a 
ham? — We hd to hr him hi hi, hv u hrd his heavy r a c note? Hw ? 
Wt does the hot-wire ammeter read? I I OK O M ur using ICW nw? Wt 
is the inpt it is important to knw tt = He is a lid. It wl be btr wn 


| amm argui cz RAR ALP Pe pp ew 


о 10 ТОШ О Ч 1 1 1 шо e. 


it is lite. А ltr wl follow regarding the low wave sked AR Tt tube 
draws 55 mils hw mani m a does this one take? The bias motor generator 
is broken dwn wo is the mgr of the station? М1 ага is Cranston В.Г. 
mim tt was funni hi hi = Mity gld to knw u O M I wl tri to mk mi MO 
freq steadi AR Our sked is on mountain standard time (M S T ) on the 
40 meter bnd N ND NIL nw c u tonite o m SK Hr nr 74 no such address nt 
listed ntg more nw AR New Zealand cums in fb ob at 7 pm Pacific stand- 
ard time ( P S T ) fm the office of the district communication super- 
intendent AR Wo is the official observer om ? The operation took ten 
mins and the operator was the mgr of the official relay station. Pee 


adjust the primary SK 


-7 








LESSON 12 


In this lesson, we shall study some of the more fre- 
quently used international abbreviations. These are 
taken from a list known as the Q code because all the 
abbreviations start with Q. These abbreviations take 
the form of questions when followed by a question mark. 
For example, QRA? means What is the name of your 
station? When the abbreviation is not followed by a 
question mark, it takes the form of the answer to the 
question. For example, QRA New York means The 
name of my station is New York. 

Study the specially selected list of these abbreviations 
given in this lesson. It will be advantageous for learners 
desiring to become commercial or government operators 
to master the entire list. Amateur operators need 
learn only those marked with an asterisk. The easiest 
way to learn them is to break the list up into groups of 
five and learn one of these groups at a time. 

The entire official list of Q-code signals contains about 
100 abbreviations many of which are used only seldom. 
It was thought unnecessary to reproduce this list in its 
entirety in this manual, for the complete list is to be 
found in nearly all radio-operating textbooks and in all 
radio call books and can easily be secured if needed. 
The list given here is sufficient for all ordinary needs. 
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Л 


{ 


wu áf dud d a udugüugauys 


LA 


i 


& af ds af 


Eh 


QRU* Have you something for 





SELECTED LIST OF SIGNALS FROM ABBREVIATIONS 
TO BE USED IN RADIO COMMUNICATIONS 


Тавів 1—0 Cope—Aspreviations то Dm Usep ак ALL SERVICES! 


Abbreviation Question 
QRA* What is the name of your 
















Answer 








The name of my station is 


station? ee 

QRD Where are you going, and | I am going to... , and I 
where are you coming| am coming from... . 
from? 


QRG* Will you indicate to me my 
exact frequency or wave 
length? 


Your exact frequency in 
kilocycles per second (or 
wave length in meters) is 


Your frequency (or wave 
length) varies. 

Your note varies. 

I cannot receive you. Your 
signals are too weak. 

The legibility of your signals 
в... (lto 5). 

I am busy (or I am busy 
with. ..). Please do not 
interfere. 

I am being interfered with. 


QRH* Does my frequency (or 
wave length) vary? 

QRI* Is my note steady? 

QRJ* Are you receiving me badly? 
Are my signals weak? 

QRK* What is the legibility of my 
signals (1 to 5)? 

QRL Are you busy? 





QRM* Are you being interfered 





with? 
QRN* Are you troubled by static? | I am troubled by static. 
QRO Must I increase power? Increase power. 
QRP Must I decrease power? Decrease power. 


QRQ* Must I send faster? 
QRS* Must I send slower? 
QRT* Must I stop sending. 


Send faster. 
Send slower. 
Stop sending. 





I have nothing for you. 
me? 

QRV* Are you ready? 

QRW Must I tell . . . that you 
are calling him? 


Iam ready. 

Please tell . . . that I am 
calling hitn оп... kilo- 
cycles per second (ог 
meters). 


1 Abbreviations take the form of questions when they are followed by a question mark. 
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Тлвів 1.—Q CoDE—ABBREVIATIONS TO Bp UsED IN Аш, Services 1_ 


(Continued) 


За |. Аватар ——— 


Abbreviation | - 


QRX* 


Qsv* 
QSW 


QSY 





Must I wait? When will 


you call mo again? 


Who is calling me? 


signal (1 to 5)? 


Wait (or Wait until Į have 
finished communie 
with ...). 
you at.. 
soon). 

You are being called by , , х 


ating 
I shall cal] 
+ o'clock (or 


"What is the strength of my The strength of your signal 


is... (1 to 5). 


Does the strength of my | The strength of your signal 


signals vary? 


varies. 


Can you acknowledge те- | I am acknowledging receipt, 


ceipt? 


Must I repeat the last radio- | Repeat the last radiogram 


gram I sent to you? 


you sent to me. 


Can you communicate with |І сап communicate with 


... directly (or through 


... directly (ог through 


КЕСӘ); eee De 
Will you relay to . . . free | I will relay to . . . free of 
of charge? charge. 


Shall I transmit (or reply) 
оп... kilocycles per sec- 
ond (or. . . meters) and/ 
or with waves of type Al, 
A2, АЗ, ог В? 


Transmit (or reply) on . . 
kilocycles per second (or' 
. . meters) and/or with 
waves of type Al, A2, АЗ, 
or B. 


Must I transmit a series of | Transmit a series of VVV, 


Do you wish to transmit on 
- - - kilocycles per second 
(ог... meters) and/or 
with waves of type Al, A2, 
АЗ, or B? 


Must I shift to transmission 

on... kilocycles per sec- 
ода (ог... meters) with- 
out changing the type of 
wave? Must I shift to 
transmission on another 
wave? 
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I am going to transmit (or 
I shall transmit) on... 
kilocycles per second (ог 

+ meters) and/or with 
waves of type Al, A2, A3, 

or B, 

Shift to transmission on 
.. . kilocycles per second 
(or meters) without chang- 
ing the type of wave. 

Shift to transmission on 
another wave. 


i 








TWENTY RADIO CODE LESSONS 


TABLE 1.—Q Cope—Asnreviations то Ви UsED IN ALL SEnvicEs.!— 





(Continued) 
Abbreviation Question Answer 

QSZ Must I send each word or |Send cach word or group 
group twice? twice. 

QTA* Shall I cancel telegram | Cancel telegram number 
number . . . as if it һай |... as if it had not been 
not been sent? sent, 

QTB Do you agree with my word | I do not agree with your 
count? word count; I herewith 

repeat the first letter of 
each word and the first 
figure of each number. 

QTC How many telegrams have |I have , . . telegrams for 
you to transmit? you (or for... ). 

QTR* What is the exact time? The exact time is .... 

QTU* What are the working hours | The working hours of my 
of your station? station are from ... to 





CODE-PRACTICE MATERIAL 


Send the abbreviations from column one of the preced- 
ing table in groups of five on the practice set, calling off 
their meanings without referring to columns two and 
three of the chart except when necessary. 








LESSON 13 


In this lesson, all the remaining punctuation marks and special signals not pre- 
viously studied will be taken up. They are here divided into two groups, A and B. 
Only those in Group A need be learned. Those in Group B are very seldom used 
except in certain special services and need only to be noted so that they will not be 
entirely unknown should they be heard over the air. The period, comma, and inter- 

rogation point have all been covered in previous lessons and are not repeated here. 


Some of these signals need special study and will now be explained in detail. 
Common Fractions Transmission.—The separation signal ө mmm e e mmm is used 
“between the fraction and the whole number 


- The signal maw e e mmm e is uscd to 
indicate the fraction bar, Example: To transmit:174 send as follows: 


l o mm o ө mm 1 mu o o mm o 2 

The parenthesis mmm e EE 
number enclosed in parentheses. 
follows: : 


ШЕШШ © HEN is sent before and after the word or 
For example, to transmit Boston (Mass), send as 


Boston ШЕШ e mm mm © mm Mass. mm o mm ma © ms 

The double dash, or break -— © o o and has many uses. 

It generally indicates a pause of some kind. Its uses will become apparent to the 
learner as code experience continues. 


mmm is written = 


D m a HN ip ja 439 д9 Aw aw uam oim 





A» o wb vb Wb Үр Yo We dp T Wb lb Ub Ub Ub Ub Wb le Wu» d € 
CONVENTIONAL SIGNALS OF THE RADIO CODE 


Group A 































Bar indicating fraction MEN Ө e ШШ Ө da-dit-dit-da-dit 
Parenthesis ШЕШ © ШЕШ ШШ O ШЕШ da-dit-da-da-dit-da 
Distress call ооо ши и и ооо dit-dit-dit-da-da-da-dit-dit-dit 
General inquiry cal Ш © ШШ Ө ШЕШ ШЕШ © ШЕШ | da-dit-da-dit-da-da-dit-da 
Starting signal | о O Ш da-dit-da-dit-da 
From (de) Em © © ө da-dit-dit dit 

$3 | invitation to transmit ШЕШШ © ШШШ da-dit-da i 
Wait ө Mme © © dit-da-dit-dit-dit 
Break or double dash ШШ Ө Ө © ШШ da-dit-dit-dit-da 
Error 000000 @ dit-dit-dit-dit-dit-dit-dit-dit 
Understand ооо шшо dit-dit-dit-da-dit 
Position:report ан о Emm o da dit-da-dit 
End of message(crosso @ NEN Ө Dec] e dit-da-dit-da-dit 
Transmission finished © © © ШШШ Ө ШШ dit-dit-dit-da-dit-da 







* There should be no undue spacing between the parts of the signal, tho entire group being sent as one character, except DE and 








The general inquiry, ог call, signal CQ is perhaps one of the most frequently 


used of the special signals. For example, when a station desires to open radio com- 
munication with an unknown station, he sends out CQ CQ CQ (three or more times) 
followed by the special signal DE (meaning from) and his own call letters three or more 
times, terminating with e mem e mmm e (meaning finish). 

In amateur radio the CQ signal is sometimes followed by the name of a state, 
city, town, or geographical direction which indicates that the station calling desires 
to communicate with a station in that location only. For example, CQ CQ CQ Mass 
means that the calling station desires to communicate with a station in Massachusetts. 
Likewise, if an Ohio station calls CQ CQ CQ South, he wants to communicate with 

m some station in the southern states. No eastern or western station hearing the call 
should answer him. 

The starting signal m- e mmm e mmm 15 uscd at the beginning of every 
transmission and serves as а notice to the operator to get ready to copy the message 
or whatever follows. 

The invitation to transmit amm e mmm is used as the terminating signal when 
answering a call or at the end of a transmission and means Go ahead. 


The received О.К. signal e шшш e is made to indicate perfect receipt of the 
transmission. Many amateur operators use this signal incorrectly to indicate that 


the station with whom they are communicating was heard although the transmission 
may or may not have been perfectly received. 


Е" (ov nm pop A q p qmod go» pq Gggo» s 


OAM OS Үр ТЕ ҮР S CS S Т 15 Th We 1% dy в э 


The position-report signal ТЕ mes ө wmm e precedes the sending of the 
ship’s daily position report to the nearest shore station. This report is called the TR 
message. 

The end-of-message signal e mum e mmm which is written as a cross (X) 
is sent after the signature of a message. It is also used to indicate finish at the end of 


a call or transmission and, if directed at a particular station, is followed by the invita- 
tion-to-transmit signal. 


Grovr B 


Sign and signal 


Colon HEN ШЕШ Ge O0 OC da-da-da-dit-dit-dit 
Apostrophe © ШШШ ШШШ ШЕШ ШЕШ © | dit-da-da-da-da-dit 


9 


Hyphen or dash ШШШ Ө Ө Ө © NEM da-dit-dit-dit-dit-da| 
Underline e Ө ШЕШ ШЕШ o шш dit-dit-da-da-dit-da 
Question t eommmmoo dit-dit-da-da-dit-dit 





E * There should be no undue spacing between the parts of the signnl, the entire group being sent as one character, except DE and 


T This is the interrogation signal used to request repetition of transmission and means Please repeat after. ... It is also used to 
interrupt long messages, 


The transmission-finished signal e e ө mmm e mmm indicates that communica- 
tions are entirely finished and that transmission will cease. 


a 





\ ‘em 7 





Note on Code-practice Material.— The code-practice material that follows includes 
the punctuation marks and special signs just described. Do not expect to master 
these marks and signs immediately. Experience will teach you which of these signals 
are important and should be remembered and those which may be more or less unim- 


portant. The signals in Group A given at the beginning of this lesson should be care- 
fully learned; those in Group B are not so important. 


Certain pairs of letters and numbers such as AR, AS, and SK are underlined with 
an extra-heavy line. The underlining means that they are to be run together when 
transmitted so as to form one character; they are not to be sent as separate letters, for 
< they indicate special signals before explained: Underlined words are not special 

S signals and should not be run together; the underlining is lighter than for the special 
signals. The underline signal should be sent-before and after the underlined word. 


CODE-PRACTICE MATERIAL 


Introducing Punctuation Marks and Special Signs (Some foreign words are included.) 

OK 8427 hamtramck mich n е msg 1325 (vaisseaux) RQ helenist matu- 
tinal (incumbrance) QRH ? pse sa om wl u qsp а dh 4 me ? 6790 abandon- 
ment SF = organize = ancona roma e pace ; victoria SN milan HSD de 
IMR SS Steelton undaunted SS inundation 43 miles from Aix la Chapelle 
TR 55 Bermudian 16 miles 5 E Scotland noon UA Nathanael de Rheinanlagen, 


~= = 3 j д, 


ы “a! ^4 Y | Даш) a) 


aci 


"uw. 


Er TA 4 М © AE - у " er Lo "e ум 2 

2101 11 00а ШТ ШОШ Ш Шш, We oz 

S uo p VENE a a ae NAFUBSSO THEE "Т 

1287 SK rivulet WA El Dorado SS H W Baxter NRZH de NAF 8260 ?WBX , 

inquietait, Roberto of San Severino (preoccupation) XS Jowett quality 

groceries tyrannize SK 16388 QRI ? YS msg papeterie : he said, "ро 

home" AR 6144 с QRJ ABV | high-frequenoy buzzer K Woodbury type: Liver- 

pool ADR boy's AS $ mins r r SK accessible Harrisburg CFM 21 = МЕЈ 

де WNO SS Palawan awry 5518 , galion COL Radio Operating pse = 9802 

= SW (adjuvant) , NAG DEITP AR 1546 ? ss sheldrake epiglottis Fred- 

erick's AR QTA MSG Ventimiglia, 5899 WED WED de KAX KAX 34PP PBL boring 

NE Morris S Tremaine KFTB = Ellwood REF staining Cheviot Ohio ; ver- 

"Clfammelt. 8847 vieux RPT wire-pulling 41 Jack said» "Come here" SIG 

Williams 505 К | AS BK 3 mins г SVC TR AR SK 6145 = pse 505 SS Virago 

unconquer TFC Zumology. invulnerable 8840 Orestes WWX ? TXT com- 

prendre ? chemical 62721 SS Happy Days HI CK 46 hypocritical 1660 

Tuscon Ariz, via Cologne X СКТ = FTS FTS de FFI FFI SW de (Ohio) =, 

AR CRD = Mushtari Maru 5904 Puyallup Wash QRL ? CUL X SK MSG 2559 


um е fo ud pc Wm SS Lc ELI X WT UR уў 
QRM bd (pugnacious) perjury CW Sutphin Paper Co Inc. 439 Lafayette St 
NM SK 




















LESSON 14 
HOW THE RADIO CALL IS MADE AND ANSWERED 


Every amateur, government, or commercial radio 
transmitting station of any of the principal nations of 
the world has a distinetive call sign which is assigned to 
it by its government in accordance with international 
law. Only call signs beginning with certain letters may 
be assigned to the stations of any given country. United 
States call signs all begin with the letters K, N, or W. 
Tf a station is heard the call sign of which does not begin 
with one of these three letters, it is not a station licensed 
by the government of the United States. 

The call signal of a commercial or government station 
consists of three, four, or five letters such as WBF, 
WSBN, or KHFBY. Generally the three-letter calls 
are assigned to land stations, four-letter calls to ship 
stations, and five-letter calls to aircraft stations, although 
there are some exceptions to this rule. A complete list 
of call letters (except amateur) is published by the 
United States government under the title ‘‘Commercial 
and Government Radio Stations of the United States”; 
it may be secured from the Superintendent of Docu- 
ments, Washington, D.C. 

Now, suppose the Radiomarine Corporation station 
at New York whose call letters are WNY wishes to com- 
communicate with the S.S. “Manhattan” whose call 
letters are WIEA. 
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WNY calls as follows: WIEA WIEA WIEA de WNY 
WNY WNY us 

WIEA answers as follows: УМУ WNY WNY de 
WIEA WIEA WIEA K The signal K, as you have 
learned, is the invitation to transmit. 

If WNY then sends to WIEA message number 1, 
WIEA acknowledges receipt of the message as follows: 

WNY WNY WNY deWIEA №1Е K 
which means Your number (Nr) 1 received (2); go ahead 
(К) with any further traffic. 

The call signal of an amateur station is slightly differ- 
ent in form from that of the commercial or government 
station. Тһе first letter of the call of every amateur 
station within the continental limits of the United 
States is W ; if such a station is outside the country proper, 
itis К. Thus, an amateur station in Ohio would have 
a call signal beginning with W, whereas a similar station 
in Puerto Rico or Alaska would begin with K. 

The second character of an amateur call sign is a 
number indieating the amateur district in which the sta- 
tion is located. The United States is divided into nine 
amateur districts. The second character, then, may be 
any number from 1 to 9, thus, WiBLC, W2CXL, 
W4NDG, and so on. 

The characters following the number have no special 
significance except to identify a particular station. 

There are many thousands of amateur stations in the 
United States. Their call signals are published in a radio 
amateur call book which comes out quarterly. 

Suppose an amateur. station in Larchmont, N.Y., 
whose call letters are W2GU wishes to call an amateur 
station in Cranston, R.I., whose call sign is WIFBP and 
who has just sent out à CQ (general call). 
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up his transmitter and sends as follows. 
Weep WIFBP WIEBE de W2GU W U г ARK 
The special signal AR K means АЙ һе d as been 
finished and that the calling station is now listening for 
a reply. Although, as shown here, the call letters of 
both stations are to be sent three times, it 18 the Practice, 
in amateur radio, to send the call letters as many times 
as is necessary to give the listening station a chance to 
tune in the calling station. 
Now, assuming that the amateur in Cranston, RI, 


has heard the call, he replies as follows: 
W2GU W9GU W2GU de W1FBP W1FBP W1FBP 


He then usually follows this by a report, on W2GU's 
signals, with a request for a report on his signals, as 
follows: 


RR RST 578 HR IN CRANSTON, R.I. QRA? QRK? 
QRI? AR WIFBP К К 


Translated into English, this means (ВЕ) О.К. the 
strength of your signals is very good. (5); perfectly readable 
through interference and static (7); you have a good direct- 
current note with just a trace of ripple (S) (HR) here. . . . 

Nore.—See the list of Q abbreviations for meanings of the Q-code 


signals, Use the following code-practice material in the forms shown in 
this lesson for practice in making and answering calls. 
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CODE-PRACTICE MATERIAL 
Calling and Answering 


KDXQ de KZE 
KZE de KDKQ 
KGFQ de KFA 
KFA de KGFQ 
WIDC de WMH 


KENX de KPH 
KPH de KENX 
WODU de WBL 
WBL de WODU 


W1AAY de W6AE 


W4DF de W8EDG 
W8EDG de W4DF 
W5BNK de W80U 
W80U de W5BNK 
W6CMX de W9CDP 





WMH de WIDC 
KDAI de KJV 
KJV de KDAI 
KOVR de WGK 
WGK de KOVR 


W6AE de W1AAY 
W2ARY de W4TY 
WATY de W2ARY 
WSAPT de W2DBA 
W2DBA de W3APT 


W9CDP de W6CMX 
K6ERO de W1BE 
WI1BE de K6ERO 
УТВМО de Wb5BBMU 
W5BMU de WTBNO 


W5NZA de W40C 


KLCR de WPT 
W8RS de W8PLS 
W1EJI de W1ALC 
WT7CUK de WTDVX 


W2QFL de W2RZ 

W9DL de W6FOO 
KNBG de W6DHV 
W5EN de W4BCG 


W8BGN de W1CCP 
KTHCC de WTGTA 
Wi1EOG de W2FZA 





W2HZV de W2JPK | W9YAN de KNCU | Wb5GGX de W4DS 
WBAFA de W3BTU W6NZH de W40CT — WTEYR de КТЕСО 
W3FRL de W2]LD W3JPQ de W6]NN W6FBX de W5DNT 


W6LDS de KAFC 
W9SK de W8MOP 
CKT de WiHA 


WTHGR de WTBFB 
KTHFH de WTHFJ 
W6ECP de W2JVS 


WSNEA de W2JJB 
W6JTS de W3MEK 
KNCO de K6JUX 





KNCH de W2VC 
W6ODN de W4CTO 
W9ACX de W2ABJ 
WIZAC de УВОТО 
VK2AFA de VK6EW 


W9GKL de W9HDZ 
УЗНЕ de УБЕУН 
PY1MS de W8JQR 
W8HIR de W6FTD 


VK2AF de VK3UX 
KB5AY de W5LRU 
W2TGO de W9QN 
VEBZ de W1XR 


W5GYR de W2FGM W3WT de WbZUF 





РУ1МА de W8NED 
VE2BV de WiTG 
WBFBD de KTAO 
W9DOA de W9ELY 
VP3B de W4EKN 


KTATD de KTACF 


` W4EKI de W3FFS 


W3GPL de VKbZN 
W6KIR de W2LDB 


"W1EO de W3KJO 


When calling, finish up the transmission with AR. 


When answering, finish up the transmission with K. 
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LESSON 16 


g the code have been completed in the preceding lessons. 


All the essentials of learnin 


It now simply remains to practice what you already kn 


cient operator. The code-practice material given in this lesson is designed as a general 
review of all that has been learned thus far. 


This material is first-class code-practice 
text, and you may wish to make up several additional pages of similar disconnected 
material for extended code-practice work. 


four ultimate maximum speed in с 
amount of practice you devote to the code. 
with whom other amateur operators will en 


ow in order to become a profi- 


opying the code depends now only on the 
If you wish to be a good amateur operator 
joy communicating, you should get your 


o operator, you will need to get your code 
characters to the word) in order to pass the 
amination for radiotelegraph operator, second 


HWW d ow uw diii th ub d A ш 
character when transmitted. Be sure to transmit all punctuation marks and special 
signals as shown. 
CODE-PRACTICE MATERIAL 


CQ, Shickshinny 6985 (Cheltenham zanzibar) SOS WKGN de KSOC 1724 = MSG 


1729, 2675 (Westchester) 24174 Newburg 2458? Tewksbury Mass KFJ de NAF 
= tempestuous pse 


velocity transparent zeal AR Ariane et Barbe Bleue = 
AR (Beskrivande) WDS SK KDPG de WFT apprendez Piezo Supply Co. 6457 


marmaduke SS Dominga = A . 71875 uxorious abt racontez QRA? 4351 salu- 
tation NW arriverait SOS sojourn АС SS Rosinco = obeissaient superb 
с 5354 einfiedler TJQP de BOC SOS 8264? 55 Dora Weems 
“6372 ACCW 5К Pawhuska, Okla Crispino e la Comare, Xenophilus the Mus- 
tian QRB? ads Hammar Wedel Co 1495 (sophistry) 6058 K agn reminiscence 
Hulleck SE qualification? Zirconium HSY 5250 (egenartade) Tuckahoe, 
N.Y. Br = 5978 , = SS Capulin AR Uhrichsville, Ohio. de pse Manasseh 
= stockjobber MSG BI , SK retribution HIL = QRD Boston. SOS Msg Nr 1 
КСЕВ 10 AM Ck 16 Rdo SS Vileehi To Coast Guard Norfolk = Leaking badly 
immediate assistance required twelve miles NE Five Fathom Bank Light- 


ship = Capt Rosseaux AR SK = presentment phlegmatic prolixity 8674 


р 
EJPS de UXO TR Noon 250 miles West of Ouissant bnd to Rio fm Brest 
= DE 5712 pse QSP to Aussie ? 2210 zadok = receipt quitante quittance 











Tecevita recepcao rospiska у polootchenie recibo = 5597 AR Youngstown 
(Ohio) NW 6169 de Jason Weiler = Baird North Co Quo Vadis SS Lorraine 
Cross Likhetstecken bnd Phila 2473 Gefchichte un paquebot , zollverein 
5985 Ypsilanti (Mich) К NW Washington 5445. potassium ferrocyanide 
bicuspids massacre QRC? SOS bn Llewellyn sestertium Hr P Nr 47 W 28 
12:30 AM 17 Cleveland = To Maj or Philip Morgan USA SS Munamar WSC = 
EXCALIBRANDA leaving Monday for Yama Yama hold 1600 gallons crude Al 
for loading 2600 pounds fresh beef 280 sacks mail = Secwar 10407 AR, 
Zulu Eustachian tube = 8675 Le Levandon SK Parc de Monceaux entente 
= Vigorously deodorize Les Normands firent beaucoup de mal dans le royaume 
‘de France (outlook) = de pse 1618 msg ОЕН = Vibraphone Co. 7956 WPBT 
de WGTX, Numismatic Company Fort Worth Texas = medulla oblongata AR 
Octavius 7120 dilatation QRD? Ces malheureux s appellent des esclaves 
4645 ? claptrap Montebello (Calif) K ausgesprochen 8032, zealot PDH 
SS Monterey W 17 8:45 PM 26 To Charles Williams 2609 Grand Concourse 
New York (NY) = new transmitter working fine seven amps radiation 
on 565 meters = Hutchinson AR pse qsl de Berlin SOS struck submerged 
object Lat 34rl2 N Long 74г10 М at ten РМ advantageous to expedite 


assistance making some water in Nr. 1 hold = Jones AR Hasbrouck Heights 
picklock 6439 = Thaumaturgy (NWAXY) 4517, Morenci Ariz neurology KGOU 


2 ib 10 oW Wow b bib їй їй th йш d 


de КОР 1634 SK AR SS Andrea F. Luckenbach CQ CQ CQ de NAH NAH NAH 
Storm Warning ten AM 1476 MSG C 6305 pourquoi Peregrine SK manifest N 
comania Crawfordsville Ind W dyspeptic Manitowac Wisc = Alexander 
‘Patterson AA SS Matinecock manganese. zebra ambrotype AB NW, SOS AR 
5985 , dramatize SS Van Buren AL Beantworten pse chanticleer QRC? Las 
Vegas BN de ММУ = 1645 55 Jeanette Skinner = BQ North American Co 1377 
pse AR = MSG SK CL (zephyr) Ulysses evangelize = (Lackawanna) CS de 
o Angleterre SS Dorothy Wintermoté investigate DB KGJK QRG 2396, manicure 
“DC. (harebell), NW 6562? Accademia delle Scienze DF Monongahela 505 
KGD Monmouth N.J. 6551 DG utsagosatser, 5744 Minot ND insalubrious DI 
Arte della Lana martinmas 5340. Lebanon DJ Indiana = (criterion), NW 
1734 TXH SS Ajax DL ur Nr 6 Boston no such party = WU 2159 DO Msg 
Jacksonville (Ill) = springhead zigzag DP Weston Electrical Co AR 
KDCG de WSL pse DS SS Pacific Oak QSD ? Elizabethton Tenn DT ils sur- 
veillent les chemins pour empecher = DY 15126 herbeibringer Roderick 
veterinary SOS DZ 1487, expatriate de pulchritude = tardigrade versch- 
wunden 6325 ? Msg monetization AR SK 








LESSON 16 
*RADIOTELEGRAPHING TRICKS OF THE TRADE 


In radiotelegraphing, as in every other profession, 
there are certain methods that make work easier and 
more accurate. These are the radio operator’s tricks 
of the trade; the sooner they are known, the sooner will 
the radio code become easier. It is the purpose of this 
lesson to explain the most common of these practices, 
Some of the special ways of carrying on radio communica- 
tion will now be discussed. 

Repetition of Address and Signature of a Message.—It 
has been found through long experience that most of the 
difficulty of receiving radio messages comes in getting 
the address and signature correct. As this is a very 
important matter, most good operators, after finishing 
the transmission of a message, if reception is difficult, 
go back and repeat the address and signature of the 
message, but not the text. 

For example, an entire transmission of a message would 
go like this: 

P Nr 3 SS Mexico W 11 10am 17 (To) Mr John Smith 
125 Colfax Ave Atlanta (Ga) = Arrive Wednesday regards 
= Philip 

oo ө е mm mm oo Mr John Smith 125 Colfax 
Ave Atlanta (Ga) Sig Philip AR, 

A study of the above will show that the address and 
signature have been sent twice which enables the receiv- 
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ing operator to verify his first copy. The special signal 

ео Ө emm mm o ө following the signature when 
first sent means, in effect, Stand by to verify address and 
signature. 

On rare occasions, if very difficult words or names are 
contained in the text, these are also repeated. For. 
example, in the third message in the eode-practice mate- 
rial of the following lesson (Lesson 17) the words Pernam- 
buco and Joazeiro would be repeated as well as the 
address and signature. In other words, the address 
would be repeated, followed by the break, or double- 
dash, signal, then the words Pernambuco and Joazeiro 
followed by the break, or double-dash, signal, then 
SIG Ann. . 

Such repetition should render mistakes very unlikely 
unless receiving conditions are very bad. Мо repetitions 
are made if receiving conditions are good, for repetition 
is then unnecessary. 

Requesting а Repetition.—Suppose in the message in 
the last example the receiving operator had missed the 
word Wednesday; he would request a repetition of the 
missed portion by sending to the transmitting operator 
the last word correctly received followed by a question 
mark and the abbreviation BN (meaning between) and 
the next word correctly received. 

Example: Arrive ? BN Regards The operator seriding 
the original message would understand this to mean 
Please repeat between the words arrive and regards... 

Likewise, teat ? AB Wednesday would mean In the teat 
repeat all before Wednesday. 

Or text ? AA Wednesday would mean In the text repeat 
all after Wednesday. 
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1 151 fectly received, the 

If the address or signature is 1mpertectiy ri : 
тесей would say to the transmitting operator 
? address or ? rpt address (or signature) whichever the 


case may be. a 
Thus the question mark used in conjunction with the 


abbreviation BN, AB, or AA (between, all before, or 


all after) can be used to get a repetition of any missing 
part or parts of a transmission. The interrogation 
point means, in this use, Please repeat. А 

Transmission of Punctuation Marks.—Licensed 
American radio operators, almost without exception, do 
not use, as such, any of the punctuation marks as given 
in the official code chart aside from the period, the 
comma; and the interrogation point. The rest of the 
punctuation marks such as the colon, the hyphen, and 
quotation marks are all spelled out when used, except on 
certain point-to-point radio circuits where these special 
signals are well understood. 

Example: Our advice is to accept Robertson’s own 
opinion, “Т believe a reduction in armaments 13 essential,” 
delivered in his speech last night. 

The above message would be rewritten by the operator 
and transmitted as follows: 

Our advice is to accept Robertsons own opinion comma 
quote I believe a reduction in armaments is essential 
quote comma delivered in his speech last night 

A period is designated by the word stop. Thus, a 
sentence ending in a period and followed by another 
sentence would have the period indicated by the word 
stop. 

Example: 

Advise arrival time. Work begins Friday 
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'The above message would be transmitted as follows: 
Advise arrival time stop work begins Friday 


In this instance, stop indicates a period and is counted 
as one word in the check of the message. 

An exception to the use of the word stop to denote a 
period is in press dispatches in which period is sometimes 
spelled out. For an example of this, see the code- 
practice material of Lesson 18. Also, in certain branches 
of the United States government serviee the word 
period is spelled out. 

When a period appears after the abbreviated name of à 
geographical location, it is ignored. Example: N.Y. is 
sent NY; В.Г. is sent R I; Phila. is sent Phila without the 
period. If there is any doubt of the abbreviation being 
understood, it should not be used, the word being spelled 
out in full instead. 

In a similar way, all punctuation marks are spelled 
out and counted as so many words in the check, the 
possibility of error in the reception of unfamiliar special 
signals representing punctuation marks being thus 
eliminated. 

Numerals Expressing Time and Position.—In the 
commercial service, numerals expressing time and geo- 
graphical position are written with а colon separating 
the hour figure from the minutes and the latitude 
from the longitude, thus: 10:45, 12:15, Lat 46:37 N, 
Long 25:36 W. When transmitted, the colon is repre- 
sented by the letter В. For example, the figures men- 
tioned before would be transmitted as follows: 10845, 
12R15, Lat 46R37 N, Long 25836 W. The E would be 
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copied down as a colon by the receiving operator when 
it i i is way. b 
1 ы з System of Time N otation.—In the 
international system of timekeeping, time is counted аз 
so many hours and minutes from midnight around the 
clock to 11:59 p.m. and is written with four figures, 
the first two being the hours and the last two the minutes. 
Thus, midnight (the beginning) is written 0000, 12:30 
A.M. as 0080, 1:00 А.м. аз 0100, 2:00 л.м. as 0200, and 
so forth, to 11:00 р.м. which is written 2300. Further 
examples are 1:15 p.m. which would be written 1315; 
2:10 л.м. written 0210; 3:17 р.м. written 1517; and so on. 
№ В is transmitted to separate the hours from the 
minutes when this system is used. 

All official schedules of world-wide radio transmissions 


. are written according to this international system of 


expressing time. No A.M. or P.M. designation is needed, 
and confusion on this point is eliminated. 

All notations of the filing time on radio messages are 
expressed in the 24-hour international system except 
messages originating on certain coastwise ships where 
the local time of the receiving station is used. 

Government vessels and stations use the 24-hour 
system of time notation exclusively for official business. 
For example, one or two figures denoting the filing date 
are added to the four figures denoting the time, the 
entire group consisting of five or six figures. These 
figures follow the Signature, as in the last message 
of the code-practice material of Lesson 17. In this 
message the figures 163015 mean that the Message was 
filed for transmission at 4:30 р.м. on the fifteenth of the 
current month. 
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Zero Map Be Sent as a Dash.— Commercial operators 
and a great many of the better amateur operators do not 
use five dashes to represent zero as it is given in the 
official code chart. Instead, zero is expressed by a long 
dash, made slightly longer than a Г and equal to five dots 
in length. 

No Capital Letters in Radio Code.—Sometimes a 
beginner will wonder how a capital letter is expressed 
in radio-code transmission. The answer, of course, 
is that there is no difference in the way a letter is trans- 
mitted to indicate whether it is a capital or not. Usually 
an operator can tell by the context of the message 
when a word should be capitalized. 

Commercial messages are received and directly typed 
on a telegraph typewriter on which all the letters are 
capitals, there being no small letters on the machine. 
If amateur messages are copied directly on the type- 
writer, the shift-lock key for capital letters may be 
locked down and the entire message written in capitals. 
In this way, confusion is eliminated. 
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Interrogation Sign Used as Error Signal.—The official 
error signal is eight dots, but some operators use the 
interrogation sign to indicate that an error has been 
made. For example, if the word right was incorrectly 
transmitted as ripht, the incorrect transmission of g 
would be followed by the interrogation signal which 
would be followed by the entire word transmitted over 
again correctly. Thus the transmission would he like 
this: ; 
emHo оо Өш ш ө ө © ш шоо 
ө mm o ee FEE) ащ О Ф000 или 


When used іп this way, the interrogation is equivalent 
to the error signal. 

Interrogation Signal Used to Interrupt Long Messages. 
When a long message (usually over 50 words) is being 
sent, it is the usual practice for the transmitting operator 
to interrupt the message at the end of each group of 
approximately 50 words by sending the interrogation 
signal. This signal then means Have you received 
everything O.K. thus far? The transmitting operator 
then listens for the operator to whom the message is 
being transmitted to say О.К. СА ог О.К. К or to ask 
for a repetition of missed words.’ Such verification is 
secured at the end of every 50 words. 

Use of HR.—HR is the abbreviation for here and is 
commonly used to mean Here is a message. For example, 
when an operator is about to send a message, he says, 
НЕР Nr 1 or HR Svc Nr 3, meaning Here is paid mes- 
sage number 1 or Here is service message number 3. 

When a series of messages is sent, HR is especially 
useful to indicate that another message is to follow. 
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For example, 2% the end of each message the finish signal 
AR is sent, followed by HR, which, i in turn, is followed 
by the preamble of the next message. No HR is sent 
after the end of the last message to be sent for the 
obvious reason that there is no additional message to 
follow. 

The use of HR may be practically illustrated by 
referring to the code-practice material of the following 
lesson (Lesson 17). Let it be assumed that the first 
three messages are to be sent all in succession without 
getting an O.K. on each message before proceeding 
with the next. 

It will have to be further assumed for purposes of our 
illustration that the messages all originate on the S.S. 
t Princeton” and that their numbers are, respectively, 
1, 2, and 3. т 

The signature of the first message is Williams; this 
would be followed by AR followed, by HR P Nr 2 S.S. 
Princeton (periods are not transmitted) W 21 3PM 18 To 
Harry T. Cunningham (use some street address) through 
to the signature which is Harvey. Harvey would be 
followed by AR HR P Nr 3 S.S. Princeton, ete., through 
to the signature which is Ann which is followed by AR 
QSL K which means Please O.K. the messages I have 
sent thus far. 

Nore.—Officially the abbreviation HR has been replaced by the start- 
ing signal KA. Hence, as time goes on the abbreviation HR may be 
used and heard less and less. 


73 








RADIO CODE MANUAL 
CODE-PRACTICE M ATERIAL 


Special Exercises 

Norp.—In the exercises that follow, it is assumed that Learner A is 
sending while Learner B is receiving. When the exercises have boen 
completed once, Learners A and B should change places, Learner B 
becoming the transmitting operator and Learner A the receiving operator, 
In this way, practice in both transmission and reception is had by both 
learners. 

1. Transmit some of the paid (P) messages given in the 
code-practice material of the following lesson, repeating 
the address and signature as would be done by a com- 
mercial operator if reception conditions were bad. 
Omit, for the present, the preamble, for this part of the 
message has not yet been explained; begin with the word 
To. 

2. Assume that certain words in the first five messages 
in the code-practice material of the following lesson 
have been missed in reception. Using the code-practice 
set, ask the transmitting operator to repeat these words, 
using the form explained in this lesson. 

3. Rewrite the following message text, spelling out 
the punctuation marks, and transmit it to your learning 
partner: 

The general, said the observer, demanded immediate 
action and declared, ‘Now is the time to do something 
quickly.” This ends the report AR 

4а. Transmit the following time designations separat- 
ing the hour and minute figures by E: 12:30 a.m.31:05P.M.; 
2:55 A.M.; 7:03 р.м.; 8:45 А.м.; 10:10 P.M.; 12:30 Р.м.; 
1:55 р.м.; 2:14 р.м.; 3:17 P.M.; 4:48 р.м.; 5:30 par; 
6:24 р.м.; 7:53 P.M. 

5. Rewrite and transmit the foregoing time figures, 
using the 24-hour system. (Verify later from page 76.) 
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с. Transmit the following geographical-position desig- 
nations, separating the degrees from the minutes by R: 
Lat 38° 03’ N, Long 56° 04’ W; Lat 44° 19’ N, Long 
68° 11’ W; Lat 41? 12’ N, Long 12° 14’ W; Lat 14° 36’ N, 
Long 36° 17’ W; Lat 24° 55’ S, Long 165° 27’ W; Lat 
36° 34’ S, Long 18? 26’ E. | 


— cs жа 
Ў 






Tic. 6.—Students under code instructor at U.S. Navy Radio Laboratory. 
The sign in front of the instructor reads Slow Press. (Official U.S. Navy 
Photograph.) 


5. Make up a sentence and transmit it, purposely 
sending a word incorrectly. Give an illustration of 
how the interrogation signal is sometimes used as an 
error signal. 
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Verification for Exercise 4b, page 74. 
12:30 a.m. = 0030 
1:05 р.м. = 1805 
2:55 A.M. = 0255 
7:03 p.m. = 1903 
8:45 A.M. = 0845 
10:10 р.м. = 2210 
12:30 р.м. = 1230 
1:55 p.m. = 1355 
2:14 P.M. = 1414 
3:17 р.м. = 1517 
4:48 p.m. = 1648 
5:30 в.м. = 1730 
6:24 р.м. = 1824 
7:53 P.M. = 1953 
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LESSON 17 
MESSAGE FORMS 


All ordinary radio messages are transmitted in accord- 
ance with a standard form which consists of the preamble, 
address, text, and signature of the message. The text is 
separated from the address and the signature by the 
break, or double-dash, signal. On the message blank, 
these parts take the positions shown in Fig. 7, page 78. 

The preamble consists of the following parts: (1) 
prefix; (2) message number; (3) office of origin; (4) 
check; (5) time filed; (6) date; (7) relaying station, if any. 

1. Prefix. This is an abbreviation that tells the class 
of the message. The list of common prefixes, in the 
order of message right-of-way over the air, is as follows: 


SOS (distress message). 

DH Medico (deadhead medical message). 

GOVT (government message). 

MSG (master’s message). 

SVC (service message relating to the operation of the radio 
service or to radiograms previously exchanged). 

P (regular paid message). 

DH (message transmitted free of charge for some official of 
the radio or telegraph company). 


2. Message number. This is a distinguishing number 
affixed to every message by the operator at the station 


of origin. 
11 
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‘gt: is is the place where the 
3. Office of origin. This is lac 
NC is "i accepted for transmission over the 
telegraph or radio system. 





[9 AD) © © (@ A (М 


PREAMBLE 


ADDRESS 


TEXT 


SIGNATURE 


Fra. 7.—Form showing parts of a Message, 


4. Check. This is a count of the number of words 
in the message, all words in the address, text, and 
signature being counted. 

5. Time filed. This is the time the message is accepted 
for transmission at the office of origin. 

6. Date. This is the day the message is filed. The 
date is usually omitted by the radio transmitting opera- 
tor unless it is other than the date when the message 
is transmitted. For example, if the message is filed 
and transmitted on the twenty-first, the date is omitted 
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by the radio transmitting operator; if the message is 
filed on the twenty-first and transmitted on the twenty- 
second, then the date of filing is included in the preamble. 

On the message blank, all this information is abbrevi- 
ated, and a typical preamble reads as follows: 


P Nr 4 WIEA W 15 7:15 A.M. 6 


in which P means paid message; Nr means number; 
WIEA is the call signal of the office of origin which in 
this case is the S.S. "Manhattan" (if the office of origin 
is on land, the name of the city or town would be sent); 
W means the words or number of words in the message; 
7:15 is the time filed; and 6 is the date filed. 

In amateur radio practice the preamble is simplified 
somewhat by omitting the prefix, time filed, check, 
and relaying stations, the typical amateur preamble 
consisting only of the station and point of origin, the 
message number, and date of filing. | 

The address is very important and must be in plain 
language or a registered code address. If a state name 
or abbreviation is enclosed in parentheses, it is not 
counted in, the check or charged for. 

The text of the radio message may consist of one or 
more words written in clear language or code language. 
These terms are explained under Definitions (page xi). 

The signature to a radio message is optional. Many 
messages are sent without a signature. 

Examples of most of the types of radio message are 
included in the code-practice material of this lesson. 
By studying the prefix, which indicates the kind of 
message, and the text, a good idea of the various types 
of messages may be obtained. 
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CODE-PRACTICE MATERIAL 


Practice Messages 
Nors 1.—Касһ message is to be copied on a separate blank in the 


same form as here given. ^ : 
Nore 2.— The word То in the address of the following messages is not 


counted and is transmitted without the parentheses. 


P Nr 7 SS PRINCETON W 19 10:30 PM 24 


(To) Thomas Mitchell 
75 John St 


Attleboro (Mass) 


Successful trip in every way expect 
to be home Sunday best regards 


Williams 





Nore 3.—In the above message when the state is enclosed in parenthe- 
ses, it is not counted in the check. 


P Nr 26 CHICAGO W 21 3 PM 18 


(To) Harry T. Cunningham 
SS KDWK 
WNY 


Suggest you communicate with Paris 
office for instructions by radio- 
telephone from ship when possible 


Harvey 


Quiz Questions (Answers on page 96) 


l. How would message No. 1 be classified i mr. 
list on page 77? sified in the priority 
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P Nr 12 SS LORRAINE CROSS W 23 11:15 AM 16 


(To) Frank D Jones 


715 Southern Boulevard 
New York (N Y) 


Jane and I will arrive Pernam- 
buco next Saturday will proceed to 
Joazeiro by air love 


Ann 


P NR 36 SS MAJORIE WHEELER W 23 2:50 PM 6 


(To) Miss Ethel Harmon 
2776 Wacker Drive 
Chicago (I11) 


Expect entertain you at Hudson Villa 
Friday stop Advise time you will 
arrive Newark airport 


Caroline 





P NR 27 SS WASHINGTON W 22 12:30 AM 29 


(To) Lannington White 
Hotel Astor 
New York 


Will require seven hundred bales 
number two white cotton duck by Fri- 
day communicate head office immedi- 
ately 


Sanford 
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P NR 16 SAN FRANCISCO W 10 2:37 PM 


(To) Robert Lucas 
SS WKCL 
WSF 


Work commences Hollywood seventh 
Farrell 








P NR 9 ST LOUIS W 10 1:15 PM 2 


(To) Enrico Martino 
SS KUZR 
WSL 


MEDEX UTILA ANTON SURPA 
Johnson 


P NR 37 NEW YORK W 24 7:30 AM 


(To) Col and Mrs Jacob Thompson 
SS KILR 
WIM 


Extremely disappointed unable see 
you off owing to illness stop best 
wishes for glorious trip 


June 





2. SINGU any coast station be obliged to accept message 
No. 17 
E 3. Would it be permissible to send message No. 2 during a 
“silent period”? 
3 4. Would it be permissible to send message No. 11 during a 
“silent period”? 
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P NR 30 BOSTON W 21 3:30 PM 


(To) Basil Jennings 
SS WLEE 
WBF 


Will miss you greatly best wishes 
take care yourself and children 
delightful trip regards all 


Stuart 


P NR 17 HONOLULU W 19 10:40 PM 19 


(To) Alice Jackson 
SS WIEA 
WSE 


Welcome home will endeavor to аг- 
range meeting with Montague at Еп- 
tente Hotel 


Helen Thomas 


SOS NR 8 SS SIBONEY W 21 10:50 PM 


(To) Commander 
C G 130 


Forward hold fire under control 
considerable water midships heavy 
draft astern require you to stand 
by until morning 

Master 





Nore.—As CG is the abbreviation for coast guard, it is counted as ae 
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GOVT NR 9 USS BUSHNELL W 17 4:30 AM 28 


(To) Hydro 
Washington 
Large section scow floating twenty 
seven miles southeast Cape Henry 
dangerous to navigation 
Blanchard 


Captain 


SVC NR 4 


(To) Chicago 
via WSC 


Yr Nr 7 16th John Smith undld give 
middle initial two John Smiths 
aboard 


SS Ruth Alexander 


SVC NR 3 


(To) Boston 
via WIM 


Yr Nr 4 to Kenneth Brown undld party 
not on board 


SS Washington 


5. Would it be permissible 
“silent period”? 
6. How would the 


power of the transmitter be adjusted to 
send message No. 3? 
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DH NR 2 SS LENAPE W 9 WU FRANK 270 10:30 PM 


(To) Campbell Clarke 
St George Hotel 
Baltimore (Md) 


Due home Tuesday 
Jackson 


DH MEDICO NR 1 SS SUELCO W 20 4:15 AM 


(To) Medico 
SS Metapan 


Infected right arm from rusty nail 
scratch swollen to shoulder tem- 
perature 104 palpitations specify 
treatment 
Robinson 
Master 


MSG NR 10 NEW YORK W 16 3:31 PM 14 


(To) Master SS Capulin 
WSC 


Does chief engineer wish to take 
leave absence this trip advise 
Grafton 


7. What does the law say about keeping a message like No. 


15 secret? 


8. Could the captain of the ship legally refuse to allow - 


message No, 5 to be sent? 
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MSG NR 5 SS COTABATO W 9 5:50 PM 12 






(To) Wahawaii 
New York 


Cotabato dock six thirty summer time 
Henderson 


18 


Norr.—Wahawaii is a registered ‘code address known to the radio or 
telegraph company. 


MSG NR 6 NEW YORK W 12 4:15 PM 25 


(To) Master SS San Carlos 
WNY 


Work commences San Carlos seven day- 
light saving 


Burma 





Nors.—San Carlos is counted as one word in the address but as two 
words in the text. 







SOS NR 7 CG NEW LONDON W 16 


(To) Master SS Kingfisher 
2 0 NOU 
Advise number оп board extent damage 
stop do you require towing 


Commander С б Base 163015 






E. i the Sager of a radiotelegram terminated? 
ў at signal indicates that communicati 
concluded between two stations? nailed 
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LESSON 18 
PRESS TRANSMISSIONS 


Ships at sea, expeditions at remote points of the world, and communities far from 
newspapers and wire communication systems depend for their news on radio trans- 
missions of current events called press. These transmissions are sent on wave lengths, 
both long and short,! by stations in various countries on prearranged schedules. 

In this lesson, practice in the sending and receiving of press will be given. The 
press dispatches in the code-practice material that follows are typical of those sent 
out on the air every day. The learner is urged to listen to press transmission on & 

со short-wave receiver, if he has one that will tune in а station sending press, and to 
copy as much of the transmission as possible. This type of material is good when it 
forms only a part of the learner's code-practice material Code groups and mixed up 
material (words picked at random) should form the rest of the practice work. 

Code learners are warned that no press messages or any other messages addressed 
to an individual or group of addressees may be divulged by anyone who may happen 
to overhear them. Such divulgence would be considered a violation of the law on 
secrecy of messages. The penalty for violating this law or any other international- 
treaty radio law is а fine of $10,000 or imprisonment for a term of 2 years or both 
at the discretion of the court. 


1 A schedule of short-wave press transmissions usually appears in the Radio Amateur Call Book Magazine. 





CODE-PRACTICE MATERIAL 
Prefix PX 





Press Transmissions 
Alec Leanges, waiter in a downtown restaurant was 


HARTFORD, CONN., 
sure no one would leave him a 2700 dollar tip, so when he found that 
Sum in a package while clearing a table last night he turned it over 


to the manager. 


TRENTON, The New Jersey champion potato cutter, selected at State 
Agriculture Week, is Thomas L. Mount of Cranbury, who cut fifteen 
pounds of potatoes for seed in one minute fifty seconds to win the 

He succeeds Mrs. Katie Protinick of Cran— 


ten-dollar first prize. 
© bury, a three-time winner, who did not defend her title. 


ALBANY, Motorists may display their old automobile license plates 
until midnight on Monday, an extension of the usual February 1 dead 


line. 
А four-alarm fire, damaging more than 500 new and 


SAN FRANCISCO, 
used automobiles, raged through the James W. McAllister motorcar ware— 
y today causing damage 


house and showrooms on Van Ness Avenue earl 
estimated at approximately 524,000 dollars. 

WASHINGTON, A 15 per cent pay roll tax on all salaries above 1000 
dollars a year was reported under discussion in administration circles. 
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ALBANY, Proposals for extensive cuts in Gov. Lehman's suggested bud- 
get for the next fiscal year .one calling for a reduction of at least 
15 millions, principally in unemployment relief, were made today by 
upstate Republican legislators. 


NEW YORK, А revolutionary method of anesthesia by refrigeration, in 
which the patient requires no other anesthetic to undergo a major 
operation, is in use at City Hospital. 


LONDON, The Italian radio broadcast today а dispatch from Stockholm 
o Saying that a ship with 637 children from Finland bound for Stockholm 
was icebound off the Swedish coast with food and water running low. 


NEW ORLEANS, А pilot and an observer from the Army air base here 
were sought today by naval vessels and Army airplanes in the Gulf of 
Mexico below Mississippi. 


NEW HAVEN, , Dr. George Zentmyer, assistant plant pathologist of the 
Connecticut Agricultural Experiment Station, said today that the chemi- 
cal warfare against the Dutch elm disease which began at the station 
two years ago showed encouraging results and would be continued in 
the field next May. 























GRAND RAPIDS, In a survey of the furniture industry released today by 
Seidman and Seidman, certified public accountants, the output of house- 
hold furniture in the United States is estimated to have totaled 740,680,000 
dollars, a new high record. 


WASHINGTON, Secretary of Labor said today that civil nonagricultural 
employment in the United States rose to a record peak of 40,904,000 in 
December. This represented a gain of 4,653,000 over the previous high 
in employment. 


JACKSONVILLE, Directors of Eastern Air Lines met here today with the 
c company president to discuss plans that include purchase of eleven 
cargo-carrying planes to supplement present mail and passenger service. 


MIAMI BEACH, Anthony DeAgular was born in Vancouver, B. C., of American 
parents on August 17, 1909. Не was educated at Bellingham High School 
and attended Oregon State University from 1922 to 1925. 


BUFFALO, Fifteen cars of а fast New York Central freight train enroute 
from Meadeville to Boston were derailed а mile and a half from here 
today. Railroad officials report that no one was injured. The east- 
bound line was tied up for three hours while a wrecking crew dispatched 
immediately from the Eastend Yard worked feverishly. 


Norz.—Additional Press material can be made up from the daily paper. 
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LESSON 19 


TYPICAL AMATEUR TRANSMISSIONS 


Amateur radio transmissions fall into two groups, the first of which consists of 
messages and the second, of conversation. The latter is by far the most common, 
although thousands of messages are sent by amateur radio to all parts of the country 


terial that follows is divided into two parts, messages and 
1 in clear language and need no translation. 
on the other hand, is carried on 


every year.’ 

The code-practice ma 
conversations. The messages are al 
= Most of the conversation between amateur operators, 

by means of abbreviated words and signals, the meaning of which will become familiar 


only with use. Use this material for transmitting and receiving practice, and then 
study the abbreviated conversations with the aid of the list of common abbreviations 
given in Lesson 11; see if you can get sense out of what they contain. 
As before stated, the preamble of an amateur message may be condensed to con- 
tain only the station and point of origin, the message number, and the date of filing. 
1 At the time this book goes to press, amateur stations are closed for normal operations for the duration of 
the war. 





CODE-PRACTICE MATERIAL 
Amateur Messages 


Msg fm BORDENTOWN N J W3AYC NR 2 JAN llth 


(To) Lester F Brown 
27 Summerfield Terrace 
Rochester N Y 


Passed final exams expect to be home in two weeks regards 
: Bob 


Msg fm HOKENDAUQUA PA WSBDF NR 7 DEC 9th 


(To) Charles M O'Brien 
$16 Coleman Street 
Medford Mass 


Looking forward to your visit next summer hope fishing trip 
successful 


Harris 
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Msg fm BARNESVILLE OHIO W8FNN NR 16 FEB 215% 





(To) Robert Hines 
65 Stephenson Rd 
East Providence R I 






Sorry to have missed seeing you when you were down stop 
better luck next time 





Headen 


Msg fm BOSTON MASS W1DOR NR 12 NOV 23d 


(To) John Ludwig 
57 Frederick St 
Fairfield Ohio 


Greetings stop may we hear from you soon stop Dick leaving 
for West next week 


Webster 








Msg fm ROCKPORT ME W1BAE NR 27 MAR 6th 


(To) Hilton W Kendriok 
50 23d Ave 
Poughkeepsie N Y 
New boat ready in June hope you can arrange trip 
Ray Grindle 


Msg fm EAST CLEVELAND OHIO W8RJ NR 40 OCT 17th 


(To) Louise Eiler 
57 Houston St 
Linwood Mass 


Frat dance big success wish you had been there 
Jack 


Mme o» qo Pe 5 PP I? jo [P р [D weep 


3 uw L m Wh ашн on 


Amateur Conversations 
Ga ob es tnx vy fer call RST 579 hr in Fairfield Ohio pse ага 7 es 
qrk ? Sorri o m but ur freq seems to hv moved sum I got all 0 К as far 
as ur qra but ddnt get rpt u disappeared in qrm es I retuned and found 
u agn O К = whn u cum bk pse rpt ur ага agn = wx hr rotten rain es Snow 
es poor dx wt за? к К 
ОК then о mur the first W 2 I hv wked in cuple weeks a few days 
ago I had a W 2 but lost him ог he lost me = ur ага О К es tks yes u r 
© іп band 0 K well inside І dnt knw exact freq because Т am trying a new 
band spreader and havent calibrated it yet = I am using a Hartley wid 
about 350 volts on a 210 = wt u using es hw is the dx wt sa o m Kk 
Windsor is rite across fm Detroit abt 500 miles fm Toronto ddnt get 
wt и sed abt qsl = I'll 951 if u do hi = sa o t u sure hv sum outfit 
there ought to get plenty dx wid tt = I hv г а о on acct of having 
punk power pack filter = wl I enjoyed qso vy much o m hope we hook up 
agn = u can check by mi sigs mi wave is almost in the middle of the 
band = и г covered with qrm nw nd gn SK 


A 
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Answers to Quiz Questions in Lesson 17 


1. Аз a regular paid message, prefix P. Е 
оп open to public service. 3 
i f the maritime mobile 


twice per hour for 3 minutes, beginning at x:l ; 
"Transmission must cease on the bands of 480 to 520 kilocycles. Hence, 


under normal conditions the transmission of message No. 2 during the 
silent period would not be permissible. 
4. Yes, because this is a distress message, prefix 508. 


5. No, this message, not being urgent, would wait until the “silent 


period" was terminated. 

6. The law provides that in al 
power necessary to establish and ca 
This does not apply to distress signals or messages. 

7. Generally speaking the law prohibits the divulgence of any message 
except to the person or persons to whom it is addressed. Hence, message 
No. 15 should be kept secret. ` 

8. Yes, the captain of а ship ог aircraft has complete power over radio 
communication from his craft. Obviously, if he did not want the mes- 
sage sent he would have a good reason for his refusal. 

9. By the “‘end of message” signal, AR, a cross. 


10. By the “end of work” signal, 30. 


| cases only the minimum amount of 
rry out communications shall be used. 
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LESSON 20 
FINAL SPEED-TESTING EXAMINATIONS 


The purpose of this lesson is to provide a final review of the course, arranged in 
such a way that the code speed of the learner can be determined by his ability to copy 
and send the material given. 

There is a considerable difference in the code speed of every operator, depending 
on whether he is receiving code groups or clear-language matter. This difference is 
recognized by the United States government in setting the requirements for radio- 

о telegraph operators’ licenses, which are аз follows: 


. 
| 


Words per minute 


Class —————————— 
Code groups | Clear language 
Commercial: 
УИА T UU EO 20 25 
Бесопа MUNERE TT SOIT Е 16 
LESTER US о SIERO EE Opere eri ERE ede ists 16 
Amateur all Classes. толто: 13 


In all the above, one word equals five characters. Therefore, two clear-language words together containing 15 letters would 
count аз three words, and so оп, Each numeral or punctuation mark counts as two characters. 








The following material is to be used in testing code speed on both code-group and 
clear-language transmission and reception. 
Test I consists of 50 five-letter code groups, 
II and III consist of 500 characters each. 
speed at which readable copy can be made. ‘The code speed may then be determined 
& by the following formula: 


ог а total of 250 characters. Tests 


All tests should be sent at the maximum 


total characters sent 
Code speed = minutes X 5 
For example, suppose 480 charact 


ers are sent in 4 minutes; by the equation, 480 is 
divided by 20, which gives the code speed as 24 words per minute. 
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(Zero is underlined) 


Шелк o 
оно Оч 
оъ Бо n 


O «foc. 
fá E wo || 


„Во 
Ze .ан 
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Воо 


о ПМ ом 


Mm „ AN 
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м=р 
«noms 


& m Ир 
м Poo kN 
ою мы 
N „Oa. м 
Mod Ile 


Энея. 
Оный 


>E mao 
намой 
AMP нк 
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Testr II 


(CLEAR Laneuacre Contarninc Uncommon Worps) 
(500 characters) 


Nots.—All punctuation marks are to be transmitted and counted as one character each in this test. 


The high court was cajoled into an unwise decision and was calloused against 
S appeals to capitulate. The debacle in Russia had deteriorated the population into 
a moral decadence so that absolute decorum at the trial was impossible under tht e 
circumstances. Ап eccentric individual, this chief of the entente forces was in ecstasy 
as Бе read the report of the efficacy of his plans. A fragmentary report of the 
frustrated scheme was gullibly received by the committee while the spe; aker was 
continually heckled with annoying questions. The meal has an insipid taste and fails 
to satisfy his appetite. т" 
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Test III 


CLEAR LANGUAGE CowmrAiNING Common Worps 
(500 characters) 


Nors.—All punctuation marks are to be transmitted and counted as one character each in this test. 


At one of the smaller tables sat one of the most interesting figures in the party. 
= He was a young man about thirty, tall, да үтЕ, and handsome. If he had been walking 
= down Broadway at that moment, he might have been mistaken for an actor. His 

costu? me contributed greatly to his appearance, making him look the part of a 
gallant buccaneer. Side taps, sombrero, gleami;ng automatic, purple sash, low 
necked cream colored shirt, flowing maroon tie, wide trousers, and all. I do not 
know yet^ what his function was, perhaps he was to be Secretary of War, or maybe 
һе was just to be the official Presidential bumper. 
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TWENTY RADIO CODE LESSONS 





Fic. 8.—Navy operators usually copy messages directly on the “mill,” 
particularly at busy stations. (Official U.S. Navy Photograph.) 


Testr V 


COMMERCIAL OPERATOR'S LICENSE-EXAMINATION CODE 
TESTS 


Select material from Lessons 15 and 17, and send for 
5 minutes at the required speed, for the license desired, 
as given in the table at the beginning of this lesson. 
Errorless copy must be made for 1 minute out of 5. For 
example, if the required speed is 25 words per minute 
clear language, 625 characters must Бе sent in 5 minutes, 
and 125 consecutive characters must be copied without 
error to pass the test. 
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' PART ТУ 
BEING YOUR OWN CODE INSTRUCTOR 


HOW TO LEARN THE CODE WITHOUT A PARTNER 


Learning the code with a partner is only a matter of 
getting together for code practice, as outlined in the 
previous sections of this manual. However, there are 
many persons who wish to learn the code and who have 
no one with whom to “team up” for mutual code 
practice. It is these lone students to whom this section 
is addressed. 

One of the principal handicaps encountered by the 
learner who has no partner is the lack of that driving 
force exerted by an instructor on his class or by one 
partner on his coworker. The learner practicing alone 
must supply this leadership himself; otherwise, he will 
fail in achieving success. To supply this directive 
power the first prerequisite is a practice schedule to which 
the learner should adhere strictly, just as if he were 
going to school. 

The second necessity is code-practice equipment. This 
is simple and inexpensive. It may consist of a high- 
frequency buzzer set as described in Project 2 or a 
code-oscillator set as described in Project 3, both of which 
follow in Part V. 

In addition to the buzzer or oscillator set the learner 
should have available a radio receiver. This may be 
one of the all-wave types or merely a short-wave receiver 
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on frequencies. Latest models 


covering the communicati | 
э; lly advertised in one or more 


of these receivers аге Usua 
of the amateur radio magazines. 
are practically no more costly than a homemade set and 
are more likely to work properly immediately upon 
installation. However, receiver kits are available for 
the man who wishes to build his own. i 

The third requisite for learning the code is a practice 
melhod, and it is this help that this manual supplies. 
When the code-practice set (either a buzzer set or an 
oscillator, as before mentioned) is ready, study and 
follow the directions given in Part II of this book on 
How to Send. This will show you how the code sounds 
in the headphones and enable you to learn the correct 
formation of the code characters, the dot and the dash. 

When you have mastered the handling of the key as 
just referred to, start with Lesson 1 and transmit to 
yourself the code-practice material of that lesson. 
When this material has been completed, you should 
Start your receiving practice. You will notice, therefore, 
that transmitting and receiving go hand in hand. It 
is assumed that you know how to operate a receiver and 
that you can hear code stations sending although, of 
course, you cannot as yet distinguish the characters. 

It is advisable to listen in above or below the standard 
broadcast bands, for it is here that the best code-practice 
signals can be heard in most localities. Tune around 
until you hear a station sending slowly. The best time 
to listen is in the evening, although stations may be 
heard working on various bands throughout the day. 
Now try very carefully to pick out the characters 
you have learned thus far. At first it will seem very 

106 


Manufactured models 


we ag 


©” 


a | ajy 


ш n qia Da 


LI 


( 


qa 


fij 


ч go gm cx чор т 


ии 


\ 


B mau 


EEE ЕР 


= 


КЕЛ. 


ON BEING YOUR OWN CODE INSTRUCTOR 


difficult, but after a little practice you will be surprised 
to see how each signal distinguishes itself. Do not try 
to copy a station sending too fast, but do not copy sta- 
tions sending too slowly. The best method is to copy a 
station that is sending just a little faster than you can 
copy. Thus you will need to exert your faculty to a 
healthy degree, a natural condition in the learning · 
process if progress is to be made. 

Another source of code-practice signals over the air 
is a group of volunteer! code-practice transmitting sta- 
lions organized by the American Radio Relay League 
and usually listed in their magazine QST. 

Continue listening on your set and copying as much 
as possible, making this the last part of each practice 
period. You should practice receiving signals over the 
air for at least 1 hour daily; more time should be spent 
if possible. It is safe to say that, the more time devoted 
to this kind of practice, the more quickly will the learner 
become proficient in the code. 

Each day from now on, continue with your code 
practice by taking each lesson from 1 to 15 of this 
manual, making the routine of each practice period 
similar to the practice period just described. In other 
words, first transmit the code-practice material to 
yourself on your code-practice set. Then listen in to 
signals on the air on your receiving set. By faithfully 
following out this program, you should acquire the 
ability to copy 13 words per minute in from 3 to 4 
months depending on your aptitude and the time you 
are able to devote to practice. A further increase 


1 АП amateur stations are closed to normal operation for the duration 


of the war. 
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in your code speed may be secured by further constant 
practice along the general lines here suggested. In this 
respect, Lessons 9, 10, 13, 14, 15, 17, 18, and 19 may be 
repeated again and again, for they form excellent prac- 
tice material for improving code speed. 

Your ability to transmit should improve along with 
your code-copying speed. The greatest danger here is 
that you may not develop the proper formation of the 
characters. To help yourself in this direction, listen 
to what you think is a well-sent signal over the air and 
immediately repeat it to yourself on your code-practice 
set. Listen carefully to how the characters are formed 
and how you form them. If it is at all possible, visit 
some near-by amateur and get him to criticize your 
sending. Ў 

All the time you аге practicing, be on the lookout for 
someone who would be willing and anxious to be your 
learning partner. After all is said about learning the 
code by yourself, the truth of the matter is that progress 
will be quicker and the chances of persisting, in spite of 
slow progress, will be greater when two “pals” decide to 
master the code together. Or you may be one of those 
extremely lucky individuals who can get an experienced 
code man.to give you lessons. In this event, your 
progress will be measurably increased by following the les- 
sons consecutively, from 1 to 20, as given in this manual. 

Automatic code-sending machines, if of a reliable 
make, are useful to the student who must practice alone. 
These machines are regularly advertised in the various 
technical radio magazines. To begin with, it is advis- 
able to take such a machine on trial only to test its effec- 
tiveness for your purpose. 
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PART V 
HOW TO BUILD CODE-PRACTICE APPARATUS 


A code-practice outfit is essential to anyone learning 
the code, for it is this set which produces the sounds 
transmitted and received as radio code signals. There 
are several ways of making such a practice set, the 
most suitable of which are shown in Figs. 1 and 3. The 
set in Fig. 1 is called a buzzer set, and that in Fig. 3 is 
called an audio-oscillator set. You may choose either 
of these sets for your use, for they are both suitable 
for code-practice work. However, the audio-oscillator 
set is to Ье preferred because it gives a smoother tone 
which can be easily varied in pitch. 

In this part, directions are given for constructing a 
simple telegraph key and for running а buzzer or oscilla- 
tor line between two rooms or houses. Directions for 
building all the necessary instruments yourself are also 
included. 

TOOLS REQUIRED TO MAKE THE APPARATUS DESCRIBED IN 
THIS MANUAL 

The tools and hardware required to make the appara- 
tus described in this manual are very few and inexpen- 
sive. Most of the tools and hardware may be picked 
up in any hardware store or any well-stocked five-and- 
ten-cent store. Sears, Roebuck and Company, the 
large mail-order supply house, will mail them to you 


anywhere. x 
1 
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The tools required are a hand drill; twist culls Nos. 
27, 18, 11, 1, and 516; an electric soldering iron; a rosin- 
core solder; a small screw driver; small side-cutting 
pliers; a rat-tailed file; a flat file; a blunt center punch; 
a knife; a small vise; a small hammer; G-inch steel 
rule; and 8-32 and 6-32 taps with holder. 

In addition to these tools, it is usually necessary to 
have at hand an assortment of brass machine screws, 
sizes 6-32 and 8-2, both round- and flathead, of various 
lengths such as 3$, 25, 34, and 1 inch, with a dozen or 
so Nos. 6 and 8 brass washers. 

The entire list of tools and hardware will cost very 
little and will last a long time. It is almost impossible 
to do any kind of radio construction work conveniently 
without having at least the tools and hardware men- 
tioned. It will pay the beginner to get such a kit of 
tools as soon as possible. 


A WORD ABOUT SOLDERING 


A great deal of time and trouble can be saved by 
soldering in the right way. The tip of the soldering 
iron must always be kept clean. When the tip of the 
iron is dirty, clean it with a metal file or with sandpaper, 
and tin the iron by rubbing it with rosin-core solder or 
by dipping it in powdered rosin first, and pure solder 
later. The tip of the iron must be well tinned to do a 
good soldering job. It is important to remember that 
а soldered joint when properly made is the result of heat, 
not pressure on the iron. It is unnecessary to bear down 
heavily on the iron when soldering. 

Given a clean and well-tinned iron, the next step is to 
tin the parts to be soldered. То do this, first clean them 
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HOW TO BUILD CODE-PRACTICE APPARATUS 


with fine sandpaper; then, select one of the parta, heat it 
well, and apply a small amount of rosin-core solder or 
rosin first and then solder. Both pieces to be soldered 
together should be thus tinned. Then they may be 
held together in the proper position and well heated 
by the iron, enough solder being applied to make the 
joint secure. Do not use too much solder on a joint; 
it is unnecessary and looks untidy. The joint should 
cool by itself; do not blow on it or cool it by any other 
means, for this weakens the joint both mechanically and 
electrically. 

А feature of soldering known to many experienced 
radiomen is that the perfectly soldered joint takes on a 
dull finish as it cools. If the joint cools with a shiny 
finish, the soldering job has not been properly done; a 
dirty contact or improper heating is probably to blame. 


Рвозист 1 
A Simple Buzzer Set 


The buzzer set shown in Fig. 9 is the simplest code- 
practice set that can be made. It consists of a buzzer 
screwed down to a small wooden base with a strip of 
thin metal used as a key. Power is supplied by a small 
flashlight type of dry cell. A close study of the figure 
will make its construction clear. The cost of this 
practice set is about 50 cents, complete. 

Although this practice set is extremely simple, it will 
serve when a more elaborate set cannot be secured. 
It is portable and is therefore well adapted to the use 
of Boy Scouts and for other similar groups where an 
inexpensive set is desired. 
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The parts required for this set are as follows (the 


symbols refer to Fig. 9): 


Symbol Part 

Ae s. 101 Buzzer 

Hym ВТ. Flashlight battery 

(Cis REI Staple to hold battery in position 

IST rosse Metal strip to hold battery in position 

1.63 APER Metal strip to servé ns contact to positive 
button on cell and as the lower key con- 
tact, which should be pointed 

jo EE S Strip of springy metal to serve as а key 

(t a PPM. Small disk to serve as key knob 

Hisce. vtr Wooden base (preferably plywood) 





Reb Зо eee 

Fig. 9.—A ві IE ae 
bay ога EP Diara Lh „This set is especially suitable for 
around’ ed а lightweight set that can easily be carried 


The assembly of the DM 
: parts is simple, a ser Aap 
being the only tool necessary. р screw driver 


ids bi e the buzzer to the base. Then fasten the 
base with 5 Ri D ae е holding strip D, and mark on the 
into the hae ae поа ов where the staple is to be driven 
place. ш е strip Е in position, and tack it in 


` 
D 
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Now remove the battery and drive the staple into the base 
far enough so that it is held sturdily in place. When this has 
been done, replace the battery, and screw the strip D in posi- 
tion to hold the battery. 

Next, put а large fiber or other kind of washer on the end of 
the key strip to serve as a key knob. Then fasten the key strip 
F to the buzzer as shown in the figure, and move the key 
strip over until the knob is in the center of the board. The key 
strip F should then make contact with the pointed end of strip 
E which serves as the lower key contact. Now, when the 
key is pressed, the buzzer should operate and the set is ready 
for use. 

The copper strips should be bent so that they fit properly 
and make good contact where necessary. The key strip F 
must not make contact with the lower key-contact strip E 
unless the key is pressed. If it does make contact when the 
key is not pressed, it should be bent upward until it is clear 
or the buzzer will operate continually, which it should not do. 
Also, notice that the outer covering of the dry cell has been 
removed so that the strip D will make contact with the cell 
shell Care must be taken to see that the position of the 
battery is correct on the base and that the strip E does not 
make contact with the outer shell of the cell. This strip 
should make contact only with the positive button of the cell, 
and the cell must be placed with the button end toward strip 
Е. На finished appearance is desired, the baseboard may be 
sandpapered down and given a coat of clear shellac or colored 
stain. 

The set will continue to operate as long as there is life in the 
battery. When the battery is run down, it should be replaced.- 

It is sometimes necessary to remove the buzzer cover and 
slightly to bend the spring contact arm and the rigid contact 
point of the buzzer to make it operate smoothly when the 
cell is in use. These contacts may easily be found by noting 
where the spark occurs in the buzzer when the key is pressed. 
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which this spark occurs that some- 
re must be taken, however, not to 
h or the buzzer will not operate at 


It is the contacts across 
times need adjusting. Са 
bend the contacts too muc 
all. 

No headphones are used 
being copied directly from t 


with this practice set, the code 
he sound produced by the buzzer. 


Fic. 10.—A simple, easily made buzzer outfit. (A) wood base; (B) block 
of wood; (C) strip of brass; (D) brass wood screw ns lower contact; (E) buzzer; 
(F) terminal posts, may be Fahnstock clips if desired; (G) connection wires 
as shown; (H) large button with hole drilled in center used as key knob. 

The buzzer set shown in Fig. 10 consists of about the 
same parts as the set previously described except that 
it is mounted on a larger base and is intended for use 
with a regular No. 6 dry cell This size of dry cell is 
shown clearly in Fig.1. No dimensions are given, for the 
size of the completed outfit will vary, depending upon 
what materials the builder has available. 


Prosect 2 


А High-frequency Buzzer Set 


This outfit is a very satisfactory practice set for any 
code learner. It produces a high whistlelike tone, 
similar to that of actual radio signals, and is fitted with 
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HOW TO BUILD CODE-PRACTICE APPARATUS 


a standard radio key. Headphones may be used with 
this set if desired. Its construction may be under- 
stood by referring to Figs. 1 and 11. 





Fic. 11.—How to arrange the parts for a high-frequency buzzer set. (X) 
key; (У) buzzer; (2) small fixed condenser; (2) (Е) double Fahnstock clip; 
(G) wood base; (A) (B) (С) and (Е) Fahnstock clips. 


The parts necessary for the assembly of this set are 
as follows: 











Symbol Approximate 
(Fig. 11) Pus cost 
X Key $1.00 
T Buzzer 0.75 
Z Small fixed condenser 0.10 
A-F |Fahnstock clip terminals 0.05 
G Wooden base 0.10 
Connecting wire 0.10 
115 









RADIO CODE MANUAL 


All the parts are mounted on the baseboard as shown. 
The exact size of the baseboard is not important, and 
the baseboard may be made of any piece of suitable 
wood available. This set can be purchased completely 
assembled and ready for use for no more than it costs 





Riise M ВЯ. РИА | 

Fre. 12.—Audio-oscillator set. This set was shown before in Fig. 3. А 
schematic wiring diagram of this set is shown in Fig. 13. Terminais D, Е are 
omitted оп set here shown. It is recommended, however, that these terminals 
be provided. 





to buy the separate parts. Its construction is explained 
here, however, so that its operation may be understood 
and so that those who have some of the parts and need 
only a few others to complete the assembly may have 
the necessary directions to complete the job. 

This set operates best on two standard-sized dry cells 
although it can be tried out on one cell if desired. 
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Рвозвст 3 
“A Code Oscillator Set 


Many code learners prefer the vacuum-tube audio- 
oscillator practice outfit shown in Figs. 3 and 12. 
It is somewhat more expensive than the simple buzzer 


Ka? P 





Fic. 13.—Audio oscillator for code practice. (A) (В) (C) (F) single Fahn- 
stock clips; (D) (E) double Fahnstock clip; (№) 40-ohm rheostat; (RP) head- 
phones for receiver; (SP) headphones for sender; (Т) audio transformer; 
(VT) vacuum tube; (X) key. Letters (F —) (P) (G) and (B+) around the 
transformer (T) indicate connections to negative filament, plate, grid, and 
positive plate voltage, respectively. Notice that terminal P connects to the 
headphones and B 4- to the plate of the tube. Oscillator will not work if these 
connections are reversed. 


The diagram to the right shows how two pairs of headphones are connected 
in series, the double Fahnstock clip D, E being used; the terminals C and F 
connect to C and F on the oscillator. 
outfits shown before, but the results obtained are also 
better. 

Many readers of this manual know how a regenerative 
radio receiver can be made to whistle if the regeneration 
is increased too much. This practice set utilizes just 
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such a regenerative circuit which is so adjusted that 
the whistle is permanent as long as a voltage is applied 
to the plate of the tube. 

In order to arrange this set to transmit the code a 
radio key is placed to interrupt the plate circuit, and 
thus the whistle may be turned on and off at will by 
simply pressing the key in accordance with the charac- 
ters of the radio code. 

A circuit diagram of this set is shown in Fig. 13. The 
parts necessary for its construction are as follows: 














Symbol s Approximate 
(Fig. 13) ut cost 
X Key $1.00 


m Audio transformer 
УТ |Vacuum tube, any of the following types: 
1G4-G, 1H4-G, or type 30 0 
Four-prong socket * HE 
40-ohm rheostat 0. 
| o 
| 0 
| 0 





S 
R 
А to F | Fahnstock clips 
т Wooden base 
Necessary connecting wire 


о о 
олио оло 





In assembling this set, all connections are soldered 
(except to the key if it is fitted with binding posts). 
Particular care must be taken’ to make the connections 
exactly as shown in the diagram; otherwise, the set may 
not work. Notice especially that the connection from 
the plate of the tube is made directly to the positive 
side of the battery through the transformer, head- 
phones, and key while the F + side of the filament con- 
nects to the positive terminal of the battery through 
the rheostat. This places the plate at a higher positive 
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HOW TO BUILD CODE-PRACTICE APPARATUS 


potential than the filament, because of the voltage drop 
(loss) in the rheostat, and makes the set work. If the 
plate connection is made to any other point, the set will 
not operate. 

This set works well on two or three dry cells depending 
on the type of tube used. The set will work with much 
less than the rated terminal voltage of the tube. For fila- 


EXC —  M—— ER 1 








Fig. 14.—AÀ boy scout practicing the code. On the table is a two-tube 
receiver and a code-practice audio-oscillator set. 


ment voltage, if dry cells are used, 125 volts per cell 
should be allowed. ‘Thus, if a low drain tube such as 
appears in the list of parts is used, the filament voltage 
of which does not exceed 2 volts, no more than two 
dry cells in series should be used for power. 
Headphones are used with this set, and the signal can 
be heard only through them. It is therefore necessary 
to connect two pairs of headphones to the set, one being 
used by the sender and the other by the receiver. The 
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method of connecting up the set will become apparent 
from the diagrams. There are six terminals along the 
back of the board. The first two are for the batteries, 
as indicated in the wiring diagram; the remaining four 
terminals are for the headphones. If only one pair of 
headphones are used, connect to terminals C and F. 
If two pairs of headphones are used, connect one pair 
to terminals C and D and the other pair to terminals Æ 
and F. In this way the two pairs of headphones are 
connected in series. Notice that terminals D ара Е 
are а double Fahnstock clip or two single clips con- 
nected. In the oscillator shown in Fig. 12 the double 
Fahnstock clip was not used although it is desirable. 


PnRorzgcT 4 
А Simple Telegraph Key 


А professional looking radio key can'be made by the 
beginner or experimenter at a cost of a few cents for 
parts. This key is very satisfactory in every respect, 
as.wil be seen from Fig. 15. It is made of a short 
piece of }4-inch-square brass rod and a few other parts 
easily procurable. Its construction is clearly shown 
in the mechanical drawings, Fig. 16. As exact dimen- 
sions are shown in the drawings, no difficulty should be 
experienced in making this key. 

А unique way of providing contact points that may 
be easily renewed when necessary by the ingenious 
builder is to use ignition contaet points. "These points 
may be obtained from almost any automobile supply 
Store or direct from Sears, Roebuck and Company by 
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mail. These points are usually listed in the mail-order 
catalogue indexes as Contact points, auto. 

The point mounted on the circular-ended spring is 
used for the bottom contact as shown in Fig. 15. The 
other contact is removed from its spring by filing off its 
back and is soldered to the upper contact screw which 
passes through the arm of the key. A slight indentation 
is provided in the end of this screw by marking it with 


E--. "m 





E. 2 2 pa | 
Fic. 15.—A homemade key. This key is very inexpensive to make and 
utilizes tungsten contacts, 


a punch and drilling, first with a small drill (about No. 
38) and later with a slightly larger drill. The stem 


‘of the contact should fit into this hole to provide a 


support for the contact. The screw is then screwed 
through the arm, turned over, and held in position for 
soldering the contact to it. First tin the screw, and 
then put a speck of soldering flux on the back of the 
contact. With a pair of tweezers, hold it in position 
on the end of the screw, and apply the tip of the soldering 
iron. In а few moments the solder applied to the screw 
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will melt and hold the contact firmly. The contact 
may now be cleaned off around its edges with a file, 
excess solder being thus removed. It is now ready for 


use. 
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Magnified View of 
End of Thrust Bearing 
Screws. A 






УЕЙ Battery Lock Nut . 
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Use No.29 Drill to Tap 
Use No. 18 Drill to Pass 


Fra. 16.—Mechanical drawing of homemade key. 


The side thrust screws are drilled out at their ends, 
аз shown in the magnified view of these screws in Fig. 16. 
The bearing rod on which the key arm swings is pointed 
at both ends and thus fits snugly into the thrust screws. 
An easy way to bring the bearing-rod ends to a point is 
to fasten a hand drill in a vise so that it may be turned 
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with the right hand. The bearing rod is then fastened 
in the drill chuck and the drill rotated by turning the 
erank. With the left hand, hold a flat file against the 
end of the rod to be pointed. In a short time the file 
will bring the rod end down to a point. The rod is then 
reversed and the opposite end pointed in the same 
manner. 

An excellent key knob may be made from the top of 
an ink-bottle cork. This knob is shown in Fig. 15. 
Remove the cork from the composition top, and scrape 
it clean, leaving only a shell. Next, solder a 14-inch 
8-32 flathead machine screw to a piece of circular brass 
or copper just large enough to fit into the composition 
top. Turn the top upside down, place the screw assem- 
bly in position, pack the knob with a plastic cement such 
as plastic wood or Tilette, and allow to harden. The 
knob is now ready to be screwed into the key arm. If 
desired, a regulation key knob may be purchased. 

The key base may be finished with mahogany-varnish 
stain or in some other suitable way to suit the taste of the 
builder. When the key is ready for final assembly, the 
brass parts should be carefully polished. If possible, 
these parts should be given a coat of clear lacquer which 
will keep the key always looking bright and clean. 
The constructional work required to make this key will 
become clear from studying Figs. 15 and 16. 


PnosECT 5 
A Single-wire Buzzer Line 


An entertaining, as well as instructive, way of getting 
code practice under the actual operating conditions of 
two separate stations may be had by installing a two- 
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station buzzer line between two rooms or two houses 
or between any other two suitable separate positions. 

In this installation, only one wire is run between 
the stations. This wire should be kept insulated from 
the ground. Any kind of insulated wire of sufficient 
length is suitable. The schematic diagram of Fig. 17 
shows how the connections are made. 





| 
| 
| 
| 
| 
| 
I 


JS station"a" = station"B" 


Fic. 17.—Single-wire buzzer line. Schematic wiring diagram showing 
parts; (B) buzzer; (C) dry cells; (G) ground connection; (K)-key; (R) tele- 
phone receiver; (W) single wire stretched between two stations, 


The signals are heard through a telephone receiver. 
А 75-ohm watchcase type of receiver is preferable, for 
it introduces only a slight additional resistance in the 
line. 

A regular buzzer set connected like the high-tone 
buzzer set described.in a previous project may be used. 
The buzzer need not be a high-tone buzzer, as any type 
of buzzer will produce the signals. A high-pitched note 
is more pleasant to read and is therefore preferred. 

One or more dry cells will be necessary, depending on 
the distance between the stations, the exact require- 
ments being best determined by experience. 
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PnorzgcT 6 


А Two-wire Buzzer Line 


In this installation, two insulated wires are run 
between the two stations. Мо headphones are neces- 
sary, and the signals are read directly from the buzzer. 
The connections are shown in the circuit diagram in 
Fig. 18. No difficulty in getting this system to operate 
will be experienced if this diagram is carefully followed. 
Note that there is a slight difference in the way the 





Station "A" Station "B" 


| 
| 
| 
| 
| 
| 


Fig. 18.— T wo-wire buzzer line. (В) buzzer; (К) key; (C) dry cell; (W) two 
wires stretched between stations. 

buzzer and key are connected, compared with the way 

they are connected for the one-wire system described 

in the previous project. This difference is very slight, 

however, and does not alter the constructional features 

of the sets. 


Рвозист 7 
An Oscillator Line 


A somewhat more satisfactory arrangement than the 
buzzer outfits previously described is an oscillator line 
where an audio oscillator similar to that shown in Fig. 3 


is installed at each end of the line. 
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between the two stations is necessary, 


Only one wire 
the return being via the ground, preferably by the water- 


pipe system. A complete schematic diagram of con- 


nections is shown in Fig. 19. ЗА А 
Installing this line is simplicity itself. The oscillator 
is connected in the regular way, and then the line and 
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Fic. 19.—Oscillator line. (К) key; (T) audio transformer; (VT) vacuum 
tube; (R) rheostat; (А) to (F) Fahnstock clips; (DC) dry cells; (P) head- 
phones; (G) ground connection; (W) wire stretched between stations. Wiring 
diagram of oscillator sets is shown in Fig. 13. 
ground connections are connected to the headphone 
terminals as shown in Fig. 194. "The headphones may 
then be connected to the oscillator in the regular way. 

Another method is to connect the headphones in 
series with the line as shown in Fig. 19B. Both methods 
should be tried to see which gives the best results in а 
particular installation. 
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PART VI 
BECOMING A BETTER OPERATOR 


It is always interesting for a learner to make a graphic 
record of his code speed as his practice continues. 
This may be done by making a graph on the cross- 
section paper, page 7. It is simple to make a graphic 
record of your progress. Notice that the code speed in 
words per minute is plotted perpendicularly and is 
indicated by the numbers to the left of the cross-section 
paper. Time is plotted horizontally and is indicated 
along the bottom of the sheet. Each square equals 6 
days; five squares equals a month of 30 days. This is 
accurate enough for our purpose. Begin the first of the 
month on the line so marked. 

Test your code speed every 6 days, and record it on . 
your chart. When there are two learners, this can be 
done quite accurately. Assume that Learner А is the 
examiner and Learner B is taking the test. Learner А 
sits at the key with a watch in his hand. This watch 
should have a second-indicating dial. The code-prac- 
tice material of Lesson 15, or something similar, should 
be sent as test material. It is best not to use clear- 
language material. 

The test will consist of sending at the desired speed 
for 5 minutes. At the end of each minute the sender 
makes a pencil mark at the letter then being sent, 
holding the pencil in his left hand so as not to interrupt 
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the sending. If a slight pause is necessary to make a 
mark, this should be as short as possible во аз to give the 
effect of uninterrupted sending for 5 minutes. The test 
is over after 5 minutes’ sending. 









Fie. 20.—Modern intermediate and short 


z -wave ship radiotelegraph installa- 
tion, (Courtesy of Mackay Radio 


and Telegraph Company.) 


letters); dividing by 5 gives 11 and a fraction, and the 
test is considered an 11-word test. This is the counting 
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BECOMING А BETTER OPERATOR 


examiners on the code test for any grade of amateur or 
| commercial radiotelegraph operators license. 

One advantage of this weekly code test is that it not 
— only shows the student the results of his code practice 
@ put accustoms him to code examinations, so that he will 
not be unduly nervous should he desire to appear before 
the United States government examiners for an opera- 
tor’s license. 


PREPARING FOR AND TAKING THE LICENSE CODE TEST 


The principal requirement in regard to the code test 
on an operator’s license examination is to be prepared. 
By being prepared is meant that the applicant should 
really be able to copy at least one word per minute 
over the requirement for an amateur license, and at 
least two words per minute over the requirements for 
any class of commercial license. 

This means that the learner should be able to copy 
about 15 words per minute before he goes up for an 
amateur license. Likewise, he should do slightly better 
than the requirements for any other grade of license. 

Tf you are thus prepared, you need not worry about 
not passing the examination. The chances are you will 
pass the code test without any trouble at all. Be 
confident of passing when you enter the examination 
room. Do not be afraid. Fear will do more toward 
making you fail than anything else. The United States 
government radio inspectors who conduct the exam- 
inations are usually very sympathetic and fair to all 
applicants. 

The next point is to trust your ability. If you could 
copy 15 words yesterday, you can do it today. If you 
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are trembling with the fear that you will not pass, you 
are hindering yourself. Keep calm, and do your best. 

The code-test transmission continues for 5 minutes, 
and it is necessary to make correct copy for only 1 con- 
tinuous minute of the 5. This means in the amateur 
test, 65 consecutive letters without a mistake. The 
amateur code test is easy, and some examiners will give 
an applieant two or three chances to pass the amateur 
examination by sending the transmission more than 
once. On commercial examinations the test transmis- 
sion is sent only once unless the examiner thinks a 
repetition is warranted. 

The code sending in the examination room is done by 
an automatic transmitter. This may come more or less 
as a surprise to the applicant. However, the machine 
is very easy to copy once it becomes familiar to the ear. 
The best way is to forget that it is a machine and direct 
all your efforts toward copying what is being sent. 
Bear in mind, as you are copying, that the fewer mistakes 
the better the chances are of your passing. If a letter 
or two is missed, do not become excited, because this 


is necessary that you copy your required quota only 
once during the test. Therefore, if you do miss a 
character during the examination, disregard this. It 
probably will not affect your passing anyway; for you 
still have time to make up the loss, or you have already 
copied enough correctly so that one or two o 
do not matter. ' 
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The code-practice material of Lesson 15 is similar to the 
kind of material sent on the examinations. Master this 


-Jesson, and you will not need to worry about not being 


“able to pass the United States government examination. 
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Applicants for the various classes of radiotelegraph 


- operators’ licenses are required to demonstrate their 
ability to transmit as well as receive. The applicant 
— for a commercial license is told to call a certain station, 
- using assumed call letters. The transmission is listened 


to by the examiner, who answers the call and gives the 
go ahead signal (К). The applicant must then send a 
message, which he has been told to make up, giving the 


proper preamble, and with the correct check (number of 


words in the message). 

The entire transmission is recorded on a tape by an 
automatic recorder and is made a part of the examination 
as written by the applicant. Applicants for an amateur 
license are not required to transmit a message. They 
may or may not be required to demonstrate their ability 
to make and answer a call. A sample of the kind of 
message required on the commercial examination may 
be found in Lesson 17, any of the P messages being 
suitable examples. 


INCREASING YOUR CODE SPEED 


There are two practical ways of increasing your code 
speed. One way is to practice and become a better and 
faster operator on a regular telegraph key. The other 
way is to use a special key called a bug. The bug oper- 
ates with a sideways motion, instead of up and down as 
the regular telegraph key does. When the bug is 


‘pressed to the right, it makes dots in rapid succession 
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as long as it is held in that position. When it is pr essed 
to the left, it makes a dash which will be as long in 
duration as the contact is held over in this position. 
More will be said about the bug later. 

Our present desire is to increase sending speed with 
an ordinary radio key, as used on the practice sets before 
described. Let us for a moment analyze the meaning 
of the expression a better and faster operator. To be a 
better operator means to be a good operator. This 
in turn means that you must form all your code charac- 
ters correctly. Some operators send far from perfectly. 
Consequently, it is difficult to copy their transmission. 

The best way to find out whether or not you are 
making your code characters correctly is to get an 
experienced operator to listen to your sending and to tell 
you which characters you form incorrectly. When you 
know which letters, numbers, or special signals you. 
make wrong, you should Jearn how to make them cor- 
rectly. Then practice these characters which are diffi- 
cult for you over and over again, listening carefully when 
they are made during the transmission. If poor opera- 
tors would take the trouble to do this, their sending 
would often be greatly improved. 

One error that many operators, particularly beginners, 
make is to try to send faster than they are able to. The 
result is a nervous strain causing poor formation of 
characters and many errors. Any good operator will 
tell you that it is far better to send slowly but correctly 
than it is to send fast but poorly. Spend as much time 
as you can practicing sending until you can transmit 
with but few errors at your selected speed. Read over 
again the section of this manual, How to Send. 
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BECOMING A BETTER OPERATOR 


Speed in copying the code can be improved only by 
copying with this purpose in mind. Spend 1 hour or 
more daily with your learning partner in practice work. 
If you have no learning partner, spend as much time 
as you can listening in on the air and copy steadily as 
much as you can, particularly from commercial stations. 
Speed will come only through hard work and a deter- 
mination on your part to become a good operator. 

The code-practice material given in this manual may 
be used for practice work in increasing your code speed. 
Make up or get some more material of a similar nature. 
Owing to its being composed of mixed-up matter (letters, 
words, and numbers picked at random), it is impossible 
for the mind to anticipate what will follow as the trans- 
mission continues. This is excellent for training the 
mind to a higher code speed. 

Because all radio messages at commercial stations 
and at some of the better amateur stations engaged in 
relaying messages are handled on the typewriter, it is 
highly advisable for the radio operator to learn touch 
typing. Time spent by the radio operator in mastering 
touch typing will be more than repaid. 


HANDLING THE BUG 


The fastest and best operators are those who are able 
to handle a bug properly. This is a key that is semi- 
automatic in operation. The operating motion of the 
hand when using this key is sideways, instead of up and 
down as with the ordinary hand key. 

To operate the bug the thumb of the right hand is held 
parallel to and touching the elongated knob, and the 
curved forefinger is brought into gentle contact with a 
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round knob which is fastened to a long, flat pear-shaped 
knob. To make a dash, the key is pressed to the right 
and held there as long as the dash is to last. Let us say 
the dash is to be of 2 seconds’ duration; then the key 18 
held over to the right for 2 seconds. There is nothing 
automatic about the dash operation. Аз far as the 
dashes are concerned, the bug is the same in operation 
as any regular key would be if it were turned up on 
edge instead of sitting flat on the desk. 

It is in the making of dots that the bug is automatic. 
A long movable arm of the bug is arranged with an 
adjustable weight which can be set in any position along 
its length. In this way the period of vibration of this 
arm is varied. For example, if the weight is placed 
near the end of the arm and the key pressed over to the 
left with a snappy motion, the movable arm, which is 
made of springy sheet steel, vibrates back and forth 
at а speed governed by the position of the weight. 
Contacts are arranged, one on the arm and the other 
to a fixed post on the key base. These contacts make 
and break with each back-and-forth movement of the 
arm, causing dots to be-made in thé sending circuit in 
which the key is connected. Аз the weight is set nearer 
the operating knobs, the vibrations of the arm become 
more rapid; thus the dots become more rapid. In this 
way a series of dots can be sent slowly or fast by the 
simple motion of pressing the key once to the left. 

The data on the motions necessary in sending certain 
letters of the alphabet with the regular key and with the 
bug are tabulated below. Only those letters with 
respect to which an actual saving of motion is made are 
listed. On the other letters, no saving is made. 
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Motions with n 
Motions saved 

















Character B 
Key Bug with bug 

B 4 2 2 
D 3 2 1 
Е 4 3 1 
Н 4 1 3 
1 2 1 1 
L 4 3 i 
S 3 1 2 
U 3 2 1 
V 4 2 2 
X 4 3 1 
2 4 3 1 

Total motions! 39 23 16 


The above figures show that to form the letters listed 
on the regular key 39 motions are necessary, whereas 
the same letters can be made on the bug with 23 motions. 
This is a saving of 41 per cent for almost half the alpha- 
bet, or a rough average of about 20 per cent for the 
entire alphabet. In other words the labor of sending is 
decreased one-fifth. Or, to put it another way, for 
the energy expended to transmit 100 letters with the 
ordinary key we may transmit 120 letters on a bug. 
This is a considerable saving of time as well as work 
which accounts for the use of the bug by the better 
operators. 

Sending on a bug resolves itself into an easygoing, 
back-and-forth, sidewise swinging of the hand from the 
wrist. Experience has proved that this motion is less 
of a strain on the operator than the up-and-down motion 
necessary with the regular key. Exceptional speed can 
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be obtained by this method. It is perhaps possible to 
send faster with a bug than an operator can copy under 
ordinary conditions. 

How to learn to handle а bug becomes the next prob- 
lem. Proficiency on the bug is an art of no less magni- 
tude than handling the regular key. Practice is the only 
way to learn to use this instrument. Start in with 
the dot weight set far back for slow operation. Take 
the practice material of Lesson 1 of this manual, and 
practice it until you can send it perfectly on the bug. 
Do not expect to send rapidly at first. Speed will come 
only with practice, and it is far better to send slowly and 
correctly than it is to screw up the bug to a speed far too 
rapid for your ability. Such procedure usually results 
in repetition being necessary and in loss of time. 

Another point—do not use the bug to transmit 
messages over the air until you can handle it properly 
at a reasonable speed. There is nothing quite so irritat- 
ing to a good operator as to have to copy material sent 
improperly on a bug. 

Continue through each lesson in the manual, and in a 
short time you will find yourself able to use the bug with 
ease. The more you practice, the faster will your send- 
ing ability increase; so set a practice schedule for yourself, 
and follow it regularly. You will be rewarded by being 
able to send good code at high speed, the kind of signals 
all operators like to hear. 
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PART VII 
SETTING UP AND RUNNING A RADIO CLASS 


Though a simple oscillator to which a few headphones 
are connected may be set up on any table for the training 
of a few code learners, the problem of training а large 
group is somewhat more complicated. For this purpose 
a room of sufficient size must be available. In this 
room must be placed code-practice tables wired up as 
shown in Fig. 21, one table being allowed for each group 
of 10 students. 

The instructor's position is at one end. Each stu- 
dent/s position is partitioned off by a separating strip 
which may be 3 to 10 inches high according to taste, 
as shown in Fig. 22. Exact dimensions are left to the 
discretion of the instructor. If more than one table is 
used, two or more tables may be connected as one circuit, 
using the end terminals 1, 2, and 3 on the table as shown. 
Additional keys may be connected across terminals 1, 
and 2, and additional headphones may be connected 
across terminals 2 and 3. 

The keys should be mounted well back on the table so 
that the sender's elbow can rest on the table during 
transmission. The terminals for the headphones may be 
conveniently located on a strip directly under the table 
out of the way of the student's knees. 

In forming a radio code class, it is often found that a 
few of the prospective students can already copy the 
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SETTING UP AND RUNNING A RADIO CLASS 


code to some extent. Therefore, in order to provide 
practice signals for various code speeds, four circuits 
should be arranged as follows, if necessary: 


First table, code speed 0 to 8 words per minute. 
Second table, code speed 8 to 12 words per minute. 
Third table, code speed 12 to 17 words per minute. 
Fourth table, code speed 17 to 30 words per minute. 
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Fic. 22.—Aviation Cadets at the Naval Air Station, Pensacola, Fla., 
learning to send and receive radio code as part of the radio training course in 
the ground school. (Oficial U.S. Navy Photograph.) 

One instructor can handle the four tables with the 
assistance of an automatic transmitter and two advanced 
students. А separate oscillator is required for each 
code-speed circuit used. 
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The newcomer into the code class is first taught the 
sounds of the various code characters on the 0- to- 8-word 
circuit. When he can distinguish groups of letters 
sent at the rate of 8 words a minute, he is transferred to 
the 8- to 12-word circuit. At this table, clear English, 
foreign-language material, and groups of mixed code are 
sent at speeds not exceeding 12 words per minute. Tests 
are given weekly, and promotions to higher speed circuits 
are made after the test. 

Under this plan the progress of the student depends 
only on his own ability to copy the code. He is not 
hindered by slower students, nor is he handicapped by 
being under the necessity of attempting to copy at too 
fast a speed. 

The next promotion is to the 12- to 17-word circuit 
where procedure similar to that at the slower table is 
followed, except that the speed is increased not to exceed 
17 words per minute. ? 

The next and final circuit has a speed of 17 to 30 words 
a minute. On this circuit, extremely difficult combina- 
tions.of code, consisting of call letters, punctuation 
marks, numbers, and mispelled words, are given. 

Regular commercial or military procedure is used 
in the handling of messages between students, with 
the instructor listening in as a guide. In addition to 
this, mixed code groups and foreign-language material are 
sent. Continuous practice on this kind of code work has 
been found to be the best method of bringing a student 
up to the required speed in the shortest possible time. 
When the student can copy 22 words a minute and pass 
the transmitting tests, he is ready, as far as code is 
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concerned, to take the license examination or an operat- 
ing position. 

Before the student is finally passed as being qualified 
in code for any class of commercial radiotelegraph 
operator’s license, he should be able to pass the following 
four tests: 


Test 1. Copying hand sending at a speed of 22 words per 
minute. : 

Test 2. Copying bug sending at a speed of 20 words per 
minute. 

Test 3. Copying bug sending mixed combinations at а 
speed of 25 words per minute. 

Test 4. Copying at least three complete messages from a 
ship to a shore station, or vice versa, getting the 
significance of all forms and international abbrevia- 
tions used, and verifying the check of the message. 


The student is required all during the period of instruc- 
tion to demonstrate his ability to transmit approxi- 
mately as fast as he can receive. Special emphasis is 
laid on good sending, good receiving, and good copy. 
All of the test copying is to be done with pencil. 


THE STUDY OF RADIO PRINCIPLES 


Whenever a knowledge of the code must be accom- 
panied by an understanding of the scientific principles 
underlying radio communication, the problem of a 
course outline arises. The author has developed and 
used over a period of several years a master course in 
radio communication, which covers all the Federal 
requirements for all classes of radio-operator licenses. 
All the subject matter required for the radiotelegraph 
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classes of licenses is reproduced in the plowing outline 
for the guidance of instructors and students who may 
be interested. If the license goal is to be only a radio- 
telegraph operator’s permit or a second-class radiotele- 








Fic. 23.— Cryptographic class listening to a lecture on theory of punched-card 
operation. (Photo by U.S, Army Signal Corps.) 


phone operator’s license, the section on Marine Radio 
may be omitted. However, this section is required 
for the second- and first-class radiotelegraph operator’s 
licenses. ` . 
A suitable classroom as shown in Fig. 23 should be 
available to give this course. 
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MASTER COURSE IN RADIO COMMUNICATION! 


ESSENTIAL ARITHMETIC 


— 


. Signs of operation, cancellation. 

2. Greatest common divisor, least common multiple, common 
fractions, least common denominator, reducing mixed 
numbers to improper fractions, use of parentheses, addition 
of fractions, subtraction of fractions. 

3. Multiplication of fractions, division of fractions, reciprocal, 
applications involving reciprocals. 

4. Decimal fractions, addition of decimals, subtraction of 
decimals, multiplication of decimals, division of decimals. 

5. Mathematical proofs, some applications of fractions and 
formulas. 

6. Powers and roots, operations with exponents, use of 
exponent to indieate decimal fraction, problems with 
negative exponents. 

7. Ratio and proportion, positive and negative numbers, 

algebraie addition answers to numerical practice problems. 


EssentiAL RADIO PRINCIPLES 


1. Elementary electrical essentials. 
Nature of electricity, electrical measurement fundamentals, 
the electric circuit, conversion of units, Ohm's law. 
2. Fundamental electrical effects. 
Current and voltage, distribution, electromagnetism, ther- 
moelectricity, electric batteries. 
3. Common electrical devices. 
Alternator, induction coil, direct-current generator, power 
transformer, electrical testing. 
4, Inductance and capacity. 
Induction, Q, the factor of merit, capacity, functions of 
condensers. 
1 This course is available as a home-study course under the author’s 
direction through the Nilson Radio School, New York, N. Y. 
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5. Alternating currents. j 
Lag and lead, computing reactance, impedance, resonance, 
load matching, oscillatory circuit. 

6. Elementary electronics. : m 
Development of the vacuum tube, efficiency of circuits, 
tube characteristics, testing, noises, uses. 

7. The triode as an amplifier. . 
Principles of amplification, operation of class A amplifier, 

8. Audio-frequency amplification. 

Microphone, audio-frequency amplifier, power amplifier, 
loudspeakers. 

9. Radio-frequency amplification. 

Voltage amplifiers, power amplifiers, frequency multipliers, 
tank circuits, efficiency. 

10. Oscillation generators. 
Fundamental oscillator, Hartley, Colpitts, dynatron, elec- 
tron coupled, relaxation oscillator, tuning. 

11. Crystal oscillators. 

Types, temperature control, improved-crystals, tests and 
troubles. 

12. Modulation. 

Plate modulation, grid modulation, high- and low-level 
modulation. 

13. Detection. 

Diode detector, triode detector, weak signal versus power 
detection, regenerative detector. 

14. Radio-transmitter analysis. 

Class of transmitters, analysis, power amplifier, parasitics, 
harmonic reduction, radio-frequency insulation. 

15. A low-power transmitter. 

W. Е. 9-C transmitter, No. 2B rectifier. 

16. Transmitting antennas, 

The grounded antenna, the ungrounded antenna, insulation 
of the antenna, feeding the antenna, 
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7. Radio-wave propagation. 
Wave motion, theory of radiation, theory of reception, ‘the 
atmosphere, coverage. 
18. Radio-receiver development. . 
— "Phe tuning circuit, simple receivers, headphones, tuned 
radio-frequency receivers. 
19. The superheterodyne. 
E. The circuit, automatic volume control, noises in receivers, 
© maintenance. 
20. Ultra-high-frequency radio transmission. 
General Electrie 15-watt transmitter, ultra-high-frequency 
antenna, band elimination filter, propagation of microwaves. 
21. Ultra-high-frequency radio reception. 
Superregenerative receiver, heterodyne superregenerator, 
general design considerations. 
22. Communieations Act. 
- The Communications Act of 1934. 
23. (F.C.C.) Rules and Regulations. 5 ! 
Federal Communications Commission. 
24, Transmitter operation. 
Adjustment and tuning, practical operation, tuning the 
antenna, frequency checking, modulation adjustments. 
я 25. Rectifier units. : 
: Power-supply characteristics, plate power requirements, 
transformer troubles. 
26. Motor generators. 
Types of alternators, direct-current generators, commuta- 
p tion, motors, construction principles, speed control, starters, 
3 troubles. 
27. Storage batteries. 
3 Lead cell, Edison cell, switchboards and chargers. 
28. Alternating-current problems. 
з Conversion of units, frequency problems, reactance prob- 
lems, calculating voltage strain, power dissipation, problems 
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with variable factors, calculating power factor, practice 
problems. 

29. Electrical measurements. 
Measurement of resistance, the resistance box, the Wheat- 
stone bridge. 

30. Radio-frequency measurements. 
Inductance measurements, radio-frequency measurements, 
the grid dip oscillator, precision condensers, standard 
inductors, standard resistors, laboratory equipment, field- 
strength measurements, calculations on antennas, comput- 
ing frequency, measuring capacity and inductance, mutual 
inductance, wavemeters. 


Marine ВАро 


31. International Radio Laws. 
General radio regulations, automatic alarm signal, urgent 
signal, safety signal, priority of communications, Е.С.С. 
ship service rules. 

32. Marine radio direction finders. 
Aeromarine applications, services of direction-finding sta- 
tions, procedure to obtain bearings, principles of radio 
direction finders, the rotating loop-type radio direction 
finder. 

33. Automatic alarm systems. 
General description, component parts, testing devices, 
Mackay auto alarm, auxiliary equipment, operating 
instructions, maintenance, Radiomarine Corporation auto 
alarm, theory of operating, complete diagrams. 

34. Spark and arc transmitters. 
General description of spark transmitter, arc transmitters, 
the simple are circuit, signaling systems, the water-cooling 
system, the Federal arc transmitter. 

35. Vacuum-tube radiotelegraph transmitters, 
Е.С.С. requirements, spark and tube compared, use of 
high frequencies, features of marine transmitters, tuning 
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features, a modern marine transmitter ‘analyzed, with 
diagrams, practical operation, troubles. 


No attempt will be made here to list the equipment 
necessary for a well-equipped radio-school laboratory, 
except to say that this equipment should, if possible, 
include a commercially manufactured transmitter, not 
of the ultra-high-frequency type, and a commercially 
manufactured communications receiver capable of tuning 
in on commercial traffic frequencies. If the location is | 
near the coasts or the Great Lakes, this receiver should 
be capable of tuning in on the intermediate marine 
frequencies. Several receiver chassis should also be 
available for use by the students in testing and studying 
receiver construction. The equipment found in any 
well-equipped serviceman’s shop, including a cathode- 
ray oscilloscope, would also be very useful in instruction 
work. The tools and parts necessary to construct the 
various instruments described in this manual should 
also be available. 

If sufficient funds are available, additional equipment 
is desirable. Most important of this permanent equip- 
ment are several electrical-indicating instruments or 
meters, such as a combination A.C.-D.C. volt-ohm-mil- 
liammeter and a thermocouple radio-frequency ammeter, 
0 to 3 milliamperes. 

A source of alternating-current and direct-current 

line power for power-supply purposes up to 110 volts 
should be provided for testing and experimental purposes. 
In addition one or two 6-volt storage batteries, a hy- 
- drometer, and а charger come in handy as low-voltage 

power sources. At least six standard dry cells, four 
dry-type 45-volt “В? and 2}4-volt “С” batteries 
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should also be available for circuit demonstration 
purposes. 

Depending upon the circuits to be set up, an assort- 
ment of plug-in type coils, vacuum tubes, sockets, and 
connection wire should be available. The following 
will also prove useful in this connection: fixed resistors— 
one 6-ohm, 50-watt; one 12-ohm, 50-watt; and the follow- 
ing l-watt resistors: one 10,000-ohm, one 25,000-ohm, 
one 50,000-ohm; one 0.1-megohm, one 0.25-megohm, 
one 0.5-megohm, and one 1-megohm. The following 
filter condensers should be available: one 1 microfarad, 
paper; one 8 to 16 mierofarads, electrolytic. 

А miscellaneous assortment of parts, including an 
electromagnet, a small compass, several filter chokes, a 
S.P.S.T. toggle switch, a D.P.S.T. knife switch, a 
D.P.D.T. knife switch, and a push button will also be 
most useful for building up demonstration circuits. 
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HOW ТО GET A RESTRICTED RADIOTELEPHONE 
OPERATOR'S PERMIT 


In order to operate two-way radio, an example of 
which is shown in Fig. 24, an operator is required to hold 
at least a restricted radiotelephone operator’s permit, 
issued by the F.C.C. The examination for this permit 
consists of 10 questions, as follows: 


` Three on the Communications Act of 1934. 

Two on the International General Radio Regulations 
(Cairo Revision). 

Five on the Rules and Regulations of the Federal Com- 
munications Commission. 


The 10-questions that make up any given examination 
are selected from those in the following pages. The 
answers to these questions have been included here as 
an aid in presenting the information for passing the 
examination. Those desiring more complete informa- 
tion with regard to the basic law are referred to the 
“Study Guide and Reference Material for Commercial 
Radio Operator Examinations," published by the F.C.C. 
This may be obtained from the Superintendent of 
Documents, Washington, D. C. (Price 15 cents, no 
stamps accepted.) Additional information may also be 
obtained from any local inspector of the F.C.C. 
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QUESTIONS AND ANSWERS 
FOR 


RESTRICTED RADIOTELEPHONE OPERATOR'S PERMIT! 


Ques. 1. State five grounds, on апу one of which 
the Federal Communications Commission has the 
authority to suspend a radio operator's license or permit. 


Ans. 


The Federal Communications Commission may 


suspend a radio operator’s license or permit for 


a. 


Violation of any provision of any act, treaty, or 
convention binding on the United States which 
the Commission is authorized to administer, 
or any regulation made by the Commission under 
any such act, treaty, or convention. 


. Failure to carry out a lawful order of the master 


or person lawfully in charge of a ship or aircraft 
on which the operator is employed. 


. Willfully damaging or permitting radio apparatus 


or installations to be damaged. 


. Transmitting superfluous radio communications 


or signals, or communications containing profane 
or obscene words, language, or meaning. 


. Transmission of false or deceptive signals or 


communications. 


. Using a call signal or letter which has not been 


assigned by. proper authority to the station 
which he is operating. 


. Willfully or maliciously interfering with any 


other radio communication or signal. 


* Reprinted by permission of the Civil Aeronautics Administration 
from their pamphlet of the same title, 
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h. Obtaining or attempting to obtain, or assisting 
another to obtain, or to attempt to obtain an 
operator's license by fraudulent means. 


Ques.2. Is an operator subject to the penal provi- 
sions of the Act if he violates the terms of the treaty 
of which, the United States is a party? 


Ans. Operators are subject to the penal provisions 
of the Act for violating the terms of the radio treaty of 
which the United States is a party. 


Ques. 3. State at least two provisions made in the 
Communications Act to insure the priority of com- 
munications or signals relating to ships in distress. 





Ans. The Communications Act provides that 


_ а. All radio stations, including government stations 
and stations on board foreign vessels, when 
within the territorial waters of the United States, 
shall give absolute priority to radio communica- 
tions or signals relating to ships in distress, and 

b. All radio stations shall cease sending on all 
frequencies which will interfere with radio com- 
munications or signals of distress, and except 
when engaged in answering or aiding a ship in 
distress, shall refrain from sending any radio 
communications or signals until there is assur- 
ance that no interference will be caused in 
radio communications or signals relating thereto, 
and shall assist the vessel in distress so far as 
possible by complying with its instructions. 
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Tic. 24.— Control tower showing operator on duty. (Courtesy of Transcon- 
tinental & Western Air, Inc.) 

Ques. 4. In what class of radio station, and under 
what conditions is an operator permitted to adjust the 
transmitter for a maximum of radiation without regard 
to the interference produced? 


Ans. Radio stations on board ships may be adjusted 
to produce a maximum of radiation irrespective of the 
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amount of interference which may thus be caused for 
the purpose of transmitting distress signals. 


Ques. b. In what cases may a transmitter on board 
ship be adjusted to produce a maximum of radiation 
irrespective of interference which may be caused? 


Ans. While engaged in transmitting a distress mes- 
sage. : 


Ques.6. What communications, if any, are not 
subject to the secrecy provisions of the Communications 
Act? 


Ans. Radio transmissions which broadcast entertain- 
ment, weather, or programs of general interest, transmis- 
sion by àmateurs or others for the use of the general 
publie, or transmissions relating to ships in distress are 
exempted from the secrecy provisions of the Communica- 
tions Act. 


Ques. 7. State in your own words the prohibitions, if 
any, against transmission of false calls and communica- 
tions relating to distress. 


Ans. Itis unlawful to transmit false signals of distress 
or communications relating thereto. Signals of distress 
may be transmitted only upon orders of the master or 
other person lawfully in command of the ship on which 
the operator is employed. 


Ques. 8. State in your own words the law regarding 
the transmission of false or fraudulent signals of distress 
or communications relating thereto. : 
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Ans. No person within the jurisdiction of the 
United States (all radio stations and operators licensed 
by the Federal Communications Commission are under 
the jurisdiction of the United States) shall knowingly 
utter or transmit or cause to be uttered or transmitted 
any false or fraudulent signals of distress or communica- 
tions relating thereto. 


Ques. 9. State in your own words the substance of 
the Communications Act that is provided to insure the 
secrecy of radiograms. 


Ans. No person receiving or assisting in receiving, 
transmitting, or assisting in transmitting any interstate 
or foreign communications by wire or radio, shall divulge 
or publish the existence, contents, substance, purport, 
effect, or meaning thereof except through authorized 
channels of transmission and reception to’ any person 
other than the addressee, his agent or attorney, or to a 
person employed or authorized to relay such communica- 
tions to its destination, or to distributing officers of the 
various communication centers over which the radio- 
gram may be passed, or to the master of the ship under 
whom he is serving, or in response to a court order issued 
by a court of competent jurisdiction. 


Ques. 10. Does the Communications Act of 1934, as 
amended, contain any provision that prohibits the inter- 
ception, use, and publication of radio communication? 


Ans. See answer to No. 9, above. 
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Ques. 11. What form of language, if transmitted 
by the operator, renders him subject to the penal 
provisions of the Communications Act? 


Ans. No person within the jurisdiction of the United 
States shall utter any obscene, indecent, or profane 
language by means of radio communication. 


Ques. 12. What provisions are made in the Com- 
munications Act to insure communication between 
stations in the mobile service? 


Ans. The Communications Act provides that every 
land station open to general public service between the 
coast and vessels at sea and within the scope of its 
normal operation be bound to exchange radio com- 
munication or signals with any ship at sea, and each 
station on shipboard at sea shall within the scope of its 
normal operation be bound to exchange radio com- 
munication or signals with any other station on ship- 
board at sea or with any land station open to general 
public service between the coast and vessels at sea. 


Ques. 13. Does the Federal Communications Com- 
mission have authority to issue a radio operator’s 
license or permit to a citizen of a country other than the 
United States? 


Ans. No. Thisis prohibited by the Communications 
Act of 1934. 


Ques. 14. Has the master of a ship radiotelephone 
station the authority to forbid the transmission of 


messages by anyone on board? 
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Ans. The Communications Act, as amended, states 
in effect that in case of a ship of the United States, the 
radio installation, the operators, transmission and receipt 
of messages except as may be regulated by law or 
international agreement or by rules and regulations in 
pursuance thereof, shall be under the supreme control 
of the master. Therefore, it appears that the master 
would be well within his rights in regulating or prohibit- 
ing the transmission of any radiotelephone or other 
communication from the ship. 


Ques. 15. Has the master of a ship station the 
authority to regulate the transmission or reception of 
messages on shipboard? 


Ans. See answer to No. 14, above. 


Ques. 16. Under what conditions is the utterance or 
transmission of a false or fraudulent signal of distress 
or communication relating thereto permissible? 


Ans. Under no condition. See answer to No. 8, 
above. 


Ques. 17. Under what condition is the utterance of 
obscene, indecent, or profane language by means of 
radio communication permissible? 


Ans. Under no condition. See answer to No. 11, 
above. 


Ques. 18. What is the Radiotelephony Safety Signal? 


Ans. The Radiotelephony Safety Signal is the spoken 
word SECURITY repeated three times. Communica- 
tions preceded by a safety signal are third in order of 
priority. 

156 





о тту етт о яв пя AHH A 





HOW TO GET А RESTRICTED OPERATOR'S PERMIT 


Ques. 19. Under what conditions may a mobile 
station, if necessary, disregard the General Radio 
Regulations (Cairo)? 


Ans. А mobile station may use any means available 
to it for drawing attention, signaling its position, and 
obtaining help when in distress. When distress, emer- 
gency, or safety is involved, the telegraph transmission 
speed, in general, shall not exceed 16 words per minute. 


Ques. 20. What is the radiotelephony urgent signal? 


Ans. In radiotelephony the urgent signal shall con- 
sist of three transmissions of the expression PAN (cor- 
responding to the French pronunciation of the word 
panne). It shall be transmitted before the call to 
indicate that the calling station has a very urgent mes- 
sage to transmit concerning the safety of a ship, an 
aircraft, or another vehicle, or concerning the safety 
of some person on board or sighted from on board. 


Ques. 21. What signals and messages are forbidden 
by international agreement? 


Ans. The transmission of unnecessary or unidentified 
signals or correspondence shall be forbidden to all 
stations. У 


Ques. 22. What precautions must an operator ob- 
serve before proceeding with a transmission? 


Ans. Before transmitting, any: station must keep 
watch over a sufficient interval to assure itself that it will 
cause no harmful interference with the transmissions 
being made within its range; if such interference is likely, 
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the station shall await the first stop in the transmission 
which it may disturb. 


Ques. 23. What does the receipt of the signal PAN 
transmitted by radiotelephony indicate? 


Ans. See answer to No. 20, above. 


Ques. 24. What should an operator do if he intercepts 
the word SECURITY repeated three times? 


Ans. All stations hearing the safety signal must con- 
tinue listening on the wave on which the safety signal 
has been sent until the message so announced has been 
completed; they must, moreover, keep silence on all 
waves likely to interfere with the message. 


Ques. 25. An urgent signal sent by an aircraft and 
not followed by a message indicates what? 


Ans. In aeronautical service the urgent signal PAN 
shall be used in radiotelephony to indicate that the 
aircraft transmitting is in trouble and is forced to land, 
but that it is not in need of immediate help. This 
signal, as far as possible, to be followed by a message 
giving additional information. 


' Ques. 26. What obligation rests on an operator 
intercepting the signal PAN? 


Ans. PAN is the urgent signal used in radiotelephony 
and shall have priority over all other communications, 
except distress communications, and all mobile stations 
must.take care not to interfere with the message which 
follows the urgent signal. 
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Ques. 27. What procedure must be followed by a 
radio station receiving a distress call from a mobile 
station which is unquestionably in its vicinity? 


Ans. Stations of the mobile service which receive a 
distress message from a mobile station which is unques- 
tionably in their vicinity must acknowledge receipt 
thereof at once. 


Ques. 28. What essential information should be 
transmitted in a distress message? 


Ans. The name and position of the mobile sation in 
distress together with any other information necessary 
for prompt and efficient aid by the station receiving the 
message. 


Ques. 29. By what authority may the operator 
of a ship or aircraft station transmit a distress call or 


message? 


Ans. The distress call and message shall be sent only 
by order of the master or person responsible for the ship, 
aircraft, or other vehicle carrying the mobile station. 


Ques. 30. What is the international distress signal 
to be used in radiotelephony? 


Ans. In radiotelephony, the distress signal shall con- 
sist of the spoken expression MAYDAY (corresponding 
to the French pronunciation of the expression m'aider), 
to announce that the ship, aircraft, or other vehicle 
which sends the signal is threatened by serious and 
imminent danger and requests immediate assistance. 

159 











RADIO CODE МА NUAL 


Ques. 31. What does the interception of MAYDAY 
transmitted by telephony announce? 


Ans. See answer to No. 30, above. 


Ques. 32. What radio waves may be used under the 
provisions of the treaty in transmitting distress messages 
in case of an emergency by aircraft stations? 


Ans. Any aircraft in distress must transmit the 
distress call on the watch wave of the land or mobile 
stations capable of helping it; when the call is addressed 
to stations of the maritime service, the waves (frequen- 
cies) to be used are the distress wave (frequency) or 
watch wave (frequency). of these stations. 


Ques. 33. State the priority of radio communications 
in the mobile service. 


Ans. The order of priority of radio communications 
in the mobile service shall be as follows: 


1. Distress calls, distress ‘messages, and distress 
traffic. 

2. Communications preceded by an urgent signal. 

3. Communications preceded by a safety signal. 

4. Communications relative to radio direction find- 
ing bearings. 

5. Government radio telegrams for which priority 
right has not been waived. 

6. All other communications. 


Ques. 34. What information must be contained in a 
distress message transmitted in an emergency from a 
radio station aboard aircraft flying over land? 
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Ans. As a general rule, an aircraft flying over land 
shall signal its position by the name of the nearest 
locality, his approximate distance from this point, 
accompanied according to the case, by one of the words, 
north, south, east, or west, ог, in some cases, words 
indieating intermediate directions. е 





Ques. 35. What information must be contained in 
| the distress message? . 

Ans. The message shall include the distress call 
followed by the name of the ship, aircraft, or the vehicle 
in distress, information regarding the position of the 
latter, the nature of the help requested, and any other 
further information which might facilitate this assistance. 

7 Ques. 36. When, after having sent its distress mes- 
sage an aircraft station is unable to signal its position, 


what procedure shall be followed to assist others in 
determining its approximate location? 


Ans. When, in its distress message, an aircraft is 
unable to signal its position, it shall endeavor after 
transmission of the incomplete message to send its call 
signal long enough so that radio direction-finding sta- 
tions may determine its position. 


Ques. 37. State atleast two classes of stations which 
cannot be operated by the holder of a restricted radio- 
telephone operator’s permit. 


Ans. The holder of a restricted radiotelephone 
operator’s permit may NOT operate any of the various 
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ast stations other than a relay broadcast, 
station; he may NOT operate a coastal telephone station 
or a coastal harbor station other than in the Territory 
of Alaska; he may NOT operate a ship station licensed 
to use type A-3 emission for communication with coastal 


telephone stations. 


classes of broade 


Ques. 38. Under what conditions may the holder 
of a restricted radiotelephone operator’s permit operate 
a station for which the permit is valid? 


Ans. The holder of а restricted radiotelephone 
operator’s license may operate any station for which 
the permit is valid, provided that (а) he is prohibited 
from making adjustments that may result in improper 
transmitter operation; (b) the equipment is so designed 
that none of the operations necessary to be performed 
during the course of normal rendition of Service may 
cause off-frequency operation or result in any unauthor- 
ized radiation; (c) any needed adjustments of the trans- 
mitter that may affect the proper operation of the station 
are regularly made by or in the presence of an operator 
holding a first-class or second-class license, either tele- 
phone or telegraph, who shall be responsible for the 
proper operation of the equipment. 


Ques. 39. State at least two classes of ‘ship stations 
which the holder of a restricted radiotelegraph operator’s 
permit is prohibited from operating. 


a The holder of a restricted radiotelegraph орега- 
tor’s permit is prohibited from operating (a) any of the 
various classes of broadcast stations other than relay 
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broadcast; (b) any ship station licensed to use type АЗ 
emission for communication with coastal telephone 
stations; (c) any radiotelegraph station on board a vessel 
required by treaty or statute to be equipped with a radio 
installation; (d) any ship telegraph, coastal telegraph, 
or marine relay station open to publie correspondence. 


Ques. 40. Who is permitted to make adjustments or 
tests in the presence of the licensed operator responsible 
for the maintenance of the transmitter and under his 
responsibility for the proper operation of the equipment? 


Ans. Any person. 


Ques. 41. Within what period of time must any 
person receiving official notice of a violation of the terms 
of the Communications Act of 1934, as amended, 
Treaty, or Rules and Regulations of the Commission be 
answered? 


Ans. Within three days after receipt of notice of a 
violation, an answer must be sent to the Federal Com- 
munications Commission, Washington, D. C., and a 
copy thereof to the office of the Commission originating 
the notice of a violation, provided, however, that if an 
answer cannot be sent within three days by reason of 
illness or other unavoidable circumstances, acknowl- 
edgment and answer shall be made at the earliest 
practicable date with a satisfactory explanation of the 
delay. 


Ques. 42. What is the obligation of an operator 
whose license or permit has been lost, mutilated, or 


_ destroyed? 
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Ans. An operator whose license or permit has been 
lost, mutilated, or destroyed shall immediately notify 
the Commission. A sworn application for a duplicate 
should be submitted to the office of issue embodying a 
statement attesting to the facts thereof. If a license 
has been lost, the applicant must state that a reasonable 
search has been made for it, and further, that in the 
event it be found either the original or the duplicate 
will be returned for cancellation. The applicant must 
also give a statement of the service that has been 
obtained under the lost license. 


Ques. 43. How may the holder of а radiotelegraph 
or radiotelephone first- or second-class license indicate 
to representatives of the Commission that he is legally 
qualified to adjust equipment operated by holders of 
restricted radiotelephone operator permits? 


Ans. The holder of a radiotelegraph or radiotele- 
phone first- or second-class license who is employed as a 
service and maintenance operator at stations operated by 
holders of restricted operator permits shall post at such 
station his operator’s license or a verified statement from 
the Commission, Form 759 properly executed, in lieu 
thereof. 


Ques. 44. How may ап operator show proof of his 
legal qualifications to operate a radio transmitter? 


Ans. By posting his original operator's license at the 
place where he is on duty, or by keeping it in his posses- 
sion in the manner specified in the regulations governing 
the class of station concerned. If two or more stations, 
at which posting of license is required, are operated by 
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the same operator, his license is required to be posted 
at the station which he principally operates and a verified 
statement from the Commission, Form 759, properly 
executed, at each other station so operated. 


Ques. 45. What is an Operator of a radio station, 
who has submitted his license for renewal or applied for 
a duplicate license, required to exhibit as his authority 
to continue operation of the station pending receipt 
of the license? 


Ans. When a duplicate operator's license or permit 
has been requested, or a request for renewal upon service 
has been made, the operator shall exhibit in lieu thereof 
a signed copy of the application for duplicate, or renewal, 
which has been submitted by him. 


Ques. 46. "What is the holder of a radiotelegraph or 
radiotelephone first- or second-class license, who is 
employed as a service and maintenance Operator at 
stations operated by holders of restricted operator 
permits, obligated to post at the stations? 


Ans. See answer to No. 43, above. 


Ques. 47. How may corrections be made in a log? 

Ans. Any necessary correction may be made only 
by the person originating the entry who shall strike 
out the erroneous portion, initial the correction made, 
and indicate the date of correction. 


Ques. 48. Is it lawful to erase an entry made in a 
Station log? 


Ans. It is unlawful to erase an entry made in a sta- 


tion log. 
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Ques. 49. What are the Commission's requirements | 
with regard to the retention of a radio-station log? 


Ans. Logs of a radio station, when required by the 
Federal Communications Commission Rules and Regula- 
tions, must be kept for 1 year except when specifically 
specified for the particular service or class of station 
concerned, except that, logs involving communications 
incident to а disaster or which include communications 
incident to or involved in an investigation by the Com- 
mission and concerning which the licensee has been 
notified, shall be retained by the licensee until specifically 
authorized in writing by the Commission to destroy 
them; and provided, further, that logs incident to or 
involved in any claim or complaint of which the licensee 
has notice shall be retained by the licensee until such 
claim or complaint has been fully satisfied or until the 
same has been barred by statute limiting the same for 
the filing of suits upon such claims. 


Ques. 50. How long must the licensee retain a 
station log which involves communications incident to a 
disaster? 


Ans. See answer to No. 49, above. 


Ques. 51. What is the Commission's rule with 
regard to rough logs? 


. Ans. Rough logs may be transcribed into condensed 
form, but in such cases the original log or memoranda 
and all portions thereof shall be preserved and made a 
part of the complete log. 
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Ques. 52. What procedure should one follow if he 
wishes to resist an order of suspension of his operator's 
license or permit? 


Ans. The notice of suspension shall not be effective 
until actually received by the operator, and he shall 
have 15 days in which to make an application to the 
Commission for a hearing. Upon receipt by the Com- 
mission of application for a hearing, said order of suspen- 
sion shall be held in abeyance until the conclusion of the 
hearing, at which time the Commission will affirm, 
modify, or revoke said order of suspension. 


Ques. 53. What is the responsibility of a licensee of a 
radio station with respect to permitting it to be inspected 
by representatives of the Commission? 


Ans. The licensee of any radio station shall make the 
station available for inspection by representatives of the 
Commission at any reasonable hour and under the 
regulations governing the class of station concerned. 


Ques. 54. Who is responsible for the control of dis- 
tress traffic? 


Ans. The control of distress traffic shall devolve 
upon the mobile station in distress, or upon any station 
which becomes aware that a mobile station is in distress 
when (a) the mobile station is not itself in a position to 
transmit the distress message, or (b) in the case of mobile 
stations when the master or person in charge of the 
mobile station believes that further help is necessary, or 
(c) in the case of other stations when directed by the 
station in control of the distress traffic to do so, when 
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the control station has reason to believe that the distress 
call which it has intercepted has not been received by any 
station in a position to render aid. 


Ques. ББ. Are logs subject to inspection by repre- 
sentatives of the Commission? р 


Ans. The logs shall be made available upon request 
by an authorized representative of the Commission. 


Ques. 56. By whom may the log of a radio station be 
kept? 


Ans. Each log shall be kept by the person or persons 
competent to do so, having actual knowledge of the facts 
required, who shall sign the log when starting duty and 
again when going off duty. 


Ques. 57. Under what conditions may a distress 
message be retransmitted? 


Ans. (а) When the station in distress is not itself 
in a position to do so; (5) in the case of mobile stations, 
when the master or the person in charge of the ship, 
aircraft, or other vehicle carrying the station which 
intervenes believes that further help is necessary; (c) 
in the case of other stations, when directed to do so 
by the station in control of distress traffic or when it 
has reason to believe that a distress call which it has 
intercepted has not been received by any station in a 
position to render aid. 


Ques. 58. What tolerance in operating power is 
permissible under normal circumstances? 


Ans. (a) When maximum power only is specified, 


the operating power shall not be greater than necessary 
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to carry on the service and in no event more than 5 
per cent above the maximum power specified. (b) 
When the exact power is specified, the operating power 
shall not be more than 5 per cent above nor less than 
10 per cent below such power. 


Ques. 59. Under what conditions may a station be 
operated in a manner other than that specified in the 
station license? 


Ans. The licensee of any station, except amateur, 
may, during a period of emergency such as disruption of 
normal communication facilities as a result of hurricane, 
flood, earthquake, or similar disaster, utilize such station 
for emergency communication in a manner other than 
that specified in the station license, provided that, as 
soon as possible after the beginning of such emergency 
operation, notice be sent to the Commission at Washing- 
ton, D. C., and to the inspector in charge of the district 
in which the station is located stating the nature of the 
emergency and the use to which the station is put and 
that emergency use of the station will be discontinued as 
soon as substantially normal communication facilities 
are again available, at which time the licensee shall 
notify the Commission in Washington, D. C., and the 
inspector in charge of the district in which the station is 
located that emergency operation has been terminated. 


Ques. 60. What is the Commission’s rule with 
respect to measurement of the radio frequency? 


Ans. The licensee of each station shall provide means 
for the measurement of the station frequency inde- 
pendent of the frequency control for the transmitter and 
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measurements shall be conducted in accord with the 
regulations governing the class of station concerned. 


Ques. 61. When may operation be resumed after a 
station has been notified to cease transmission because 
of interference to distress traffic? 


Ans. No station having been notified to cease opera- 
tion shall resume operation on the frequency or fre- 
quencies which may cause interference to distress traffic, 
until notified by the station issuing the original notice 
that the station involved will not interfere with distress 
traffic as it is then being routed or until the receipt of a 
general notice that the need for handling distress traffic 
no longer exists. 
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A 


Abbreviated numbers, 16 
Abbreviations, amateur, 43 
commercial, 42 
international, 48-51 
practice on, 46 
Address, 66, 77, 79 
Amateur call signal, 59 
Amateur conversations, 95 
Amateur messages, 92-94 
Amateur operators, 2 
Amateur procedure, 60 
Amatcur transmissions, 91 
` Answering procedure, 59 
Authority of master, 156 
Automatic code machines, 17, 108, 
130 


B 


“Break” signal, 52, 58 
“Bug,” 131, 133-136 

Buzzer line, 123-125 

Buzzer practice set, 3, 111-116 


Cc 


Call signal or letters, 58 

Calling procedure, 59 

Capital letters, none, 71 

Check, 78 

Citizenship, required for license, 
’ 155 


Code, chart of, 14-17 
commercial speed, reading at, 5 
license requirements, 97, 98 
method of sending and receiving, 

106 

Code class, 140, 141 

Code groups, 23, 38-41 

Code oscillator, 8, 116-120 
practice equipment for, 105, 109 
speed of, 133 
table of, 138 

Code speed, improvement of, 133 

Code tests, 99-104, 131 

Colon, 68, 69 

Comma, 37 

Communications Act, penal pro- 

visions of, 151, 155 
Confusing characters, 23 
Course in radio communication, 
master, 143 


D 


Difficult letters, 8 

Distress call, 53 
receipt of, 159 
radiotelephony, 159 

Distress message, 159, 160, 161 
retransmission of, 168 

Distress traffic, 167 
interference with, 170 

Distress wave, 160 

Double dash, 38, 52, 53 
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E 


* End of message" signal, 53, 55 
“Equals” sign, 37 


Equipment, radio laboratory, 147, 


148 
“Error” sign, 22, 23 
“Error” signal, 53 


F 


False signals, 153, 154 

Filing time, 78 

“Finish” signal, 73 

Foreign letters, 16 

Fraction bar, 52, 53 

Frequency, measurement of, 169 
From (de), 53 


G 
* General inquiry" call, 53, 54 
Geographical-position designa- 
tions, 75 
Graph, code speed, 6, 14-17, 127 
H 
Hyphen, 68 
I 


Intercommunication, 155 
Interference, 157, 170 
International Morse code, 14-17 
Interrogation point, 36 

as error signal, 23, 72, 75 

as repetition signal, 67, 68 
Invitation to transmit, 53, 54 


K 


Key, how to hold, 11 
telegraph, 120 


L 


Laborntory, equipment for, 147, 
148 
License, code test for, 97, 98, 129 
lost, 163, 164 
posting of, 164 
request for renewal, 165 
verification card, 164, 165 
Log, corrections on, 165 
inspection of, 168 
keeping of, 168 
retention of, 166 
rough, 166 


M 


Marine radio, 146 
Master Course in Radio Communi- 
cation, 143 
Memorizing, 5 
Message form, 66, 77 
Messages, 80-86 
paid, 79 


N 


Numbers, abbrevinted, 16 
Numerals for time and position, 69 


о 


Obscene language, 156 

Office of origin, 78 

Operating power, tolerance, 168 

Oscillator, code, 8, 116-120 
line, 125, 126 


Р 


Parenthesis, 52, 53 
Period, 37, 68, 69 
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Plateau period, 8 
Position report, 53, 55 
Practice, code table, 138 
equipment for, 105 
how to, 2 
method of, 106 
period of, 3, 4, 20 
schedule of, 105 
time required for, 1, 25 
Practice messages, 80-86 
Preamble, 73, 77, 79 
Prefix, 79 
Press, definition of, $ 
Press transmissions, 87 
schedules for, 87 
Priority, 77, 151 
of messages, 160 
Punctuation marks, transmission 
of, 68, 69 


Q 


Q-seale, 45 

Quiz questions, 80-86 
answers to, 96 

Quotation marks, 68 


R 


Radio, marine, 146 

Radio class, running a, 137-147 

Radio frequency, measurement of, 
169 - 

Radio operator's license, 2 

Radio principles, study of, 141, 142 

“Received О.К.” signal, 54 

Receiver, 19 

Repetition, of address and signa- 
ture, 66 

as basis of learning, 21 

Restricted radio operator's permit, 

149, 130, 161, 162 


8 


Safety signal, 156, 158 

Secrecy of messages, 87, 153, 154 

Send, how to, 11, 30 

learning to, 18 
Sender, 19 
Sending, speed of, 13, 26, 28 
style of, 13 

Ship stutions, 162 

Signal(s), 45, 53, 54, 55, 73, 156, 
157, 158 . 

Signature, 06, 73, 77, 79 

Soldering, 110 

“Sound” method of learning code, 
10, 34 

Speed-testing examinations, 97, 
98 

Starting signal, 53, 54, 73 

Station inspection, 167 

Station operation during an emer- 
gency, 169 

Suspension order, 167 


T 


Tests, code, 99-104, 131 
Text, 77, 79 
Time, designation of, 74 
filing, 78 
notation system, 70 
practice, 1, 25 
Time measure for dots and dashes, 
12 
Tools, 110 
Transmission (see Sending) 
"Transmission finished" 
53, 55 
Transmitter adjustment, 152, 163 
Typewriter, copying on, 20, 30, 71 
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“Understand” signal, 53 


“ SEII ае nal 53 
Unnecessary signals, 157 Wait” signal, 


. 2 
“Urgent” signal, 157, 158 Word count, 
У Z 
Verification, 72, 76 
Violation, notice of, 163 Zero, sent as a dash, 71 
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6—eees 
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PHONETIC ALPHABET AND NUMERALS 


{Speak only the word representing the letter, as LIMA, 
ECHO. Do not say L as in LIMA, or L for LIMA, 


ALFA 
BRAVO 
CHARLEY 
DELTA 
ECHO 
FOXTROT 
GOLF 
HOTEL 
INDIA 


ZERO 
WUN . 
тоо 


- томмобе» 


Neo 


Anaw movozz"*- 


JULIET 
KILO 
LIMA 
MIKE 
NOVEMBER 
OSCAR 
PAPA 
QUEBEC 
ROMEO 


THUH-REE 
FO-WER 
FI-YIV 

SIX 


49 


5 SIERRA 
T TANGO 

U UNIFORM 
у VICTOR 
W WHISKEY 
X XRAY 

Y YANKEE 
Z ZULU 


7 SEVEN 
8 ATE 
9 NINER ` 
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Radio Navigation 
for Pilots 


By Соин Н. Мсімтоѕн 
Assistant Superintendent of Flying 
School Operations, Military Division, 

American Airlines, Inc. 


ERE is a pilot's complete course 

in radio navigation, giving the 

military, commercial and airline pilot 

the instruction he requires to fly with 

precision and safety on radio sig- 
nals. 

Approximately one-half of the 
book is devoted to radio range navi- 
gation and necessary flight tech- 
niques, and the other half to aircraft 
radio direction finding. Among other 
procedures, it explains fully how to 
fly a beam, how to take a radio 
bearing on a ground transmitter, 
how to combine instrument flying 
with radio range flying. 

Concise, practical, to the point, 
this new manual covers only the 
techniques of radio range flying and 
direction finding a pilot requires and 
will actually use in piloting a ship 
over land or water on radio signals. 


$2.50 
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Radio Operating Questions and Answers 
By Artur В. Nitson, Chief Instructor, Nilson Radio School, Lieutenant 
(Technicist) (Communications) U.S.N.R. (Retired) and J. L. HORNUNG, 
formerly Radio Instructor, New York University. Seventh edition, 400 
pages, 4% x 7%, illustrated. $3.00. 
A technical review book on radio communication for pros- 
pective and experienced radio operators of all classes, par- 
ticularly those who are about to take one of the Government 
radio operator license examinations. Nearly 1300 questions, 
with full, correct answers. 


Practical Radio Communication 
By Автнов В. Nitson and J. L. Новмомс. Second edition. 754 pages, 
6 x 9, 435 illustrations, flexible. $6.00. 
A handbook for both student and experienced radio operators. 
It fuses theoretical radio principles and practical radio oper- 
ating into a well-balanced source of instruction material for 
home study and radio school purposes. 
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Practical Electricity 
By Terrett Crort. Fourth edition. Revised by George H. Hall. 674 
pages, 5Y; x 8, 558 illustrations. $3.50. 
This book presents the fundamental facts and theories of elec- 
tricity and its present-day applications in an easily understood 
way, without the use of higher mathematics. Using only the 
simplest language and most graphic examples, it shows what 
electricity is, how it is generated, and how it is used. 
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